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NOTICE 


The  following  document  is  not  an  environmental  statement,  but  an 
environmental  report  which  updates  a  final  regional  environmental  state- 
ment published  in  January  1977,  the  Northwest  Colorado  Coal  Regional 
Environmental  Statement  FES  77-1  (NWCCRES) . 

Because  this  document  is  a  report  rather  than  a  full-fledged  envir- 
onmental statement,  it  will  not  be  submitted  for  formal  review  as  is 
normally  required  for  ESs.   Comments  regarding  any  aspect  of  this  re- 
port will  be  accepted,  however,  and  will  be  used  in  any  future  environ- 
mental analysis  pertaining  to  the  study  area. 

Comments  should  be  addressed  to  the  NW  Supplemental  Report  Team, 
c/o  Craig  District  Office,  Bureau  of  Land  Management,  Box  248,  Craig, 
Colorado   81625. 
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CHAPTER  1 
DESCRIPTION  OF  PROBABLE  FUTURE  DEVELOPMENT 

INTRODUCTION 


Scope 

In  June  1977,  the  Bureau  of  Land  Management  (BLM)  in  Colorado 
was  directed  to  prepare  a  supplement  to  the  Northwest  Colorado  Coal 
Regional  Environmental  Statement  FES  77-1  (NWCCRES)  that  was  pxiblished 
in  January  1977.   This  supplemental  environmental  statement  (ES) ,  which 
was  to  be  called  the  Northwest  Supplement,  was  to  have  assessed  the 
site-specific  environmental  impacts  of  15  short-term  competitive  lease 
areas  and  existing  preference  right  lease  applications.   In  addition, 
the  supplemental  ES  was  to  include  a  regional  cumulative  assessment  of 
potential  areas  of  new  federal  coal  development  (as  identified  though 
BLM' s  planning  system) ,  existing  federal  coal  leases  with  no  develop- 
ments or  mine  plans,  and  already  existing  mining  operations  in  addition 
to  the  15  proposed  applications.   This  assessment  was  to  indicate  the 
area-wide  environmental  conditions  and  potential  impacts  of  further 
coal  development  in  northwest  Colorado. 

In  the  September  27,  1977,  decision  of  the  U.S.  District  Court  of 
the  District  of  Columbia  in  Natural  Resources  Defense  Council,  Inc.  (NRDC) 
V.  Royston  Hughes,  the  Department  of  the  Interior  and  BLM  were  enjoined 
from  taking  any  steps  to  implement  new  federal  coal  leasing  until  a  new 
programmatic  environmental  statement  is  prepared  correcting  the  defi- 
ciencies in  the  original  September  1975  programmatic  ES.   This  court 
order  removed  new  leasing  from  consideration  in  the  ongoing  regional 
environmental  statements  except  for  short-term  leases  meeting  the  stan- 
dards described  in  the  U.S.  District  Court's  decision  as  amended  on 
June  14,  1978. 

Since  there  can  be  no  new  federal  leasing  of  coal  at  this  time,  and 
since  none  of  the  15  tracts  in  northwest  Colorado  that  were  applied  for 
by  industry  as  short-term  areas  meet  the  short-term  leasing  standards  of 
the  U.S.  District  Court  decision,  there  is  no  proposed  federal  action  re- 
quiring a  supplemental  environmental  statement.   It  was  necessary,  there- 
fore, to  change  the  thrust  of  the  supplement  that  was  already  under  pre- 
paration at  the  time  of  the  September  1977  court  decision  to  a  study 
report  (hereafter  referred  to  as  the  Northwest  Supplemental  Report) .   This 
Northwest  (NW)  Supplemental  Report  will  provide  the  following:   (1)  an 
update  of  the  environmental  conditions  in  northwest  Colorado  in  relation 
to  coal  development  that  is  occurring  within  the  region;  (2)  an  update 
of  the  assessment  of  impacts  that  reflects  new  laws  and  regulations  that 
have  become  effective  since  the  NWCCRES  was  originally  prepared.   These 
especially  include  the  Surface  Mining  Control  and  Reclamation  Act  of  1977 
(SMCRA)  (P.L.  95-87)  and  the  30  CFR  700  initial  regulations  for  surface 
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coal  mining  and  surface  effects  of  underground  coal  mining,  and  the 
Federal  Land  Policy  and  Management  Act  of  1976  (FLPMA)  (43  USC  351-359) ; 
(3)  a  regional  cumulative  analysis  of  federal  coal  development  that  may 
occur  in  northwest  Colorado  through  1990;  and  (4)  input  to  the  new  pro- 
grammatic ES. 

Given  the  current  national  trends  in  energy  policy  development,  coal 
will  probably  have  an  increasing  role  in  future  energy  development  and, 
specifically,  coal  resources  in  northwest  Colorado.   The  degree  to  which 
coal  will  be  developed  in  coordination  with  research,  development,  and 
utilization  of  other  energy  sources  such  as  oil  and  natural  gas,  oil  shale, 
and  nuclear  and  solar  energy  could  vary  a  great  deal.   Therefore,  an  addi- 
tional approach  to  the  regional  analysis  of  coal  development  from  that  ap- 
pearing in  the  NWCCRES  will  be  to  describe  the  practical  limits,  as  far  as 
they  can  be  projected,  of  the  spectrum  of  coal  development  that  could  occur 
in  northwest  Colorado.   This  spectrum  will  be  described  in  three  levels  of 
coal  development  and  their  respective  levels  of  impacts,  where  they  occur. 
They  are:   (1)  no  additional  federal  actions  (low-level) ,  (2)  a  "most 
likely"  level  of  coal  development  (mid-level) ,  and  (3)  a  full  (high-level) 
development  of  coal.   The  scenarios  of  low-level  and  high-level  production 
projections  will  be  discussed  in  detail  in  Chapter  8.   The  main  body 
of  the  report  will  address  the  mid-level  or  "most  likely"  scenario. 

The  mid-level  portion  of  the  supplemental  report  will  analyze  the 
cumulative  impacts  of:   (1)  projected  production  from  non-federal 
(state  and  private)  coal,  (2)  projected  production  from  existing  federal 
coal  leases  with  existing  approved  mine  plans,  (3)  production  from  new 
mines  or  existing  mines  on  issued  federal  leases  which  would  need  mine 
plan  approval,  (4)  production  of  non- federal  coal  that  would  be  induced 
by  federal  development,  (5)  sustained  production  of  existing  and  scheduled 
mines  from  future  federal  short-term  leases  that  may  be  issued  under  short 
term  standards,  and  (6)  development  of  related  rights-of-way  and  other 
coal-related  development. 

Where  applicable,  the  NW  Supplemental  Report  will  identify  and  make 
reference  to  previous  material  analyzed  in  the  NWCCRES  (FES  77-1)  and  the 
Yampa  Project  Environmental  Statement  (U.S.  Department  of  Argiculture  (USDA) 
ES-74-2-F) .   This  material  will  not  be  repeated  in  the  analysis  portion 
of  this  report,  but  its  previous  evaluation  will  be  noted  and  its  import- 
ance will  be  summarized  and  incorporated  in  order  to  provide  as  complete 
a  perspective  as  possible  concerning  the  federal  role  in  coal  develop- 
ment in  northwest  Colorado.   This  supplemental  report  will  also  utilize 
additional  information  from  the  BLM  planning  system  and  information 
provided  by  industry  and  other  interested  parties.   In  addition.  Chapter  1 
of  the  report  will  contain  data  on  projected  production  from  non-federal 
coal  as  estimated  by  the  study  team  from  the  limited  information  available. 

The  time  frame  for  analysis  of  the  impacts  of  projected  coal  develop- 
ment in  northwest  Colorado  will  be  carried  over  from  the  NWCCRES.   Specific 
points  of  analysis  will  be  made  for  1980,  1985,  and  1990. 
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Environmental  Study  Area 

This  report  will  cover  the  same  area  as  the  NWCCRES.   This  is 
Moffat,  Routt,  and  Rio  Blanco  counties  north  of  the  White  River  in 
northwest  Colorado,  covering  approximately  5.68  million  acres  of 
private,  state,  and  federal  lands  (See  Figure  1-1) .   This  area  is 
considered  the  region  of  primary  and  secondary  impacts  that  would 
be  associated  with  possible  future  development  of  federal  coal.   It 
includes  the  Yampa  River  drainage  and  the  north  half  of  the  White  River 
drainage  as  well  as  the  major  socio-economic  centers  of  the  area.   This 
area  is  hereafter  referred  to  as  "the  study  area." 

Agency  Role  in  Preparing  the  Northwest  Supplemental  Report 

This  report  was  prepared  by  the  Bureau  of  Land  Management  (BLM) 
assisted  by  the  U.S.  Geological  Survey  (USGS) .   BLM  was  designated 
the  lead  agency  on  the  Northwest  Supplemental  Report  and  is  respon- 
sible for  preparing  the  regional  analysis. 

Future  NEPA  Review  Points 

The  report  does  not  propose  new  federal  coal  leasing  nor  does  it 
commit  the  Secretary  of  the  Interior  to  a  new  federal  coal  leasing  pro- 
gram or  to  the  issuance  of  new  federal  coal  leases.   However,  some  short- 
term  coal  leases  that  meet  current  standards  as  defined  in  the  June  14, 
1978,  amended  court  order  of  NRDC  v.  Hughes  may  be  issued  in  the  future 
in  the  study  area.   These  and  other  actions  would  require  additional 
environmental  assessment  to  comply  with  NEPA. 

Examples  of  coal-related  actions  requiring  environmental  analy- 
sis under  NEPA  include: 

1.  Issuance  of  federal  coal  leases  under  current  short-term 
standards . 

2.  Approval  of  exploration  and/or  mining  and  reclamation  plans 
not  previously  examined  site  specifically  in  the  NWCCRES, 
including  new  plans  on  existing  leases  and  modifications  of 
existing  operations  on  federal  leases. 

3.  Approval  and  issuance  of  applications  for  rights-of-way  for 
ancillary  facilities,  including  roads,  railroad  spurs,  power- 
lines,  telephone  lines,  water  pipelines,  and  conveyor  systems 
to  be  constructed  on  federal  lands  outside  the  immediate 
area  of  operations. 

4.  Exchange  or  replacement  of  unleased  federal  coal  for  leased 
federal  coal  located  in  areas  of  high  environmental  concern, 
pursuant  to  the  Federal  Coal  Leasing  Amendment  Act  (FCLAA) 
and  regulations  piiblished  December  23,  1977  and  February  27, 
1978. 
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Figure  1-1. 

Northwest  Supplemental  Study  Area. 


Required  Authorizations 

Department  of  the  Interior  Agencies 

U.S.  Geological  Survey.   The  area  mining  supervisor  is  authorized, 
under  30  CFR  211,  to  approve  exploration  plans,  provided  all  necessary- 
surface  and  environmental  protection  conditions  have  been  adequately 
considered.   Review  of  the  Secretary  of  the  Interior  is  required  prior  to 
approval  of  proposed  actions  determined  to  be  major  federal  actions 
significantly  affecting  the  quality  of  the  hiaman  environment,  and  is 
required  for  all  new  or  significantly  modified  surface  and  underground 
coal  mining  operations  on  federal  lease  lands. 

The  USGS  is  also  responsible  for  formulating  development,  production, 
and  coal  recovery  requirements  included  in  mining  permits,  to  assure  that 
there  is  maximum  economic  recovery  of  the  federal  coal  resource  and  that 
the  federal  government  receives  fair  market  value  for  the  coal. 

Bureau  of  Land  Management.   BLM  develops  the  special  requirements  to 
be  included  in  federal  coal  leases  and  reclamation  plans  related  to  man- 
agement and  protection  of  all  resources  other  than  coal  and  the  post- 
mining  use  of  the  affected  lands.   BLM  is  also  responsible  for  granting 
various  rights-of-way  for  ancillary  facilities  such  as  access  roads, 
powerlines,  communication  lines,  and  railroad  spurs  on  public  lands. 

Office  of  Surface  Mining  Reclamation  and  Enforcement  (OSM) .   OSM, 
with  concurrence  of  the  surface  managing  agency  (BLM)  and  USGS,  recommends 
approval  or  disapproval  of  a  mining  and  reclamation  plan  to  the  Assistant 
Secretary  of  Energy  and  Minerals.   Whenever  a  state  has  entered  into  a 
state-federal  cooperative  agreement  with  the  Secretary  of  the  Interior, 
in  accordance  with  section  523  (c)  of  the  Surface  Mining  Control  and 
Reclamation  Act  (SMCRA) ,  the  state  regulatory  authority  and  OSM  will 
jointly  review  exploration  plans  on  existing  leases  and  mining  and  permit 
applications.   Both  agencies  will  recommend  approval  or  disapproval  to  the 
officials  of  the  state  and  department  authorized  to  take  final  action  on 
the  permit. 

Appendix  A,  Section  1,  contains  a  complete  listing  of  the  reg- 
ulations requiring  federal  and  State  of  Colorado  permits  to  mine  coal. 

Other  Federal  Agencies 

The  Environmental  Protection  Agency  (EPA) ,  administering  both 
the  Clean  Air  Act  and  the  Federal  Water  Pollution  Control  Act,  en- 
sures that  any  entity  proposing  a  new  industrial  facility  (e.g.,  fos- 
sil fuel-fired  steam  generators)  obtains  a  permit  certifying  that 
the  plant  complies  with  EPA's  new  source  performance  standards.   In 
Colorado,  these  authorities  have  been  delegated  to  the  State  Air  Pollution 
Control  Commisssion  and  the  State  Water  Quality  Control  Division,  both 
of  the  Colorado  Department  of  Health. 
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The  Mining  Safety  and  Health  Administration  (MSHA)  of  the  Department 
of  Labor  enforces  federal  health  and  safety  standards  in  all  mining  opera- 
tions, including  approval  of  roof  control  and  ventilation  plants  for  under- 
ground mines.   Regulations  enforced  by  MSHA  appear  in  30  CFR  77. 

The  Department  of  Labor  Occupational  Safety  and  Health  Administration 
(OSHA)  is  responsible  for  enforcement  of  the  Employee  Safety  and  Health 
Act  of  1970,  which  applies  to  surface  structures  and  facilities  of  under- 
ground coal  mining  operations. 

The  Department  of  Army  Corps  of  Engineers  is  responsible  for 
ensuring  compliance  with  Section  404  of  the  Federal  Water  Pollution 
Control  Act  and  Section  10  of  the  River  and  Harbor  Act  of  1899.   These 
regulations  are  contained  in  33  CFR  209.12  and  require  issuance  of  permits 
for  a  wide  variety  of  actions  relating  to  crossings  of  navigable  streams 
and  alteration  of  stream  beds. 

The  Department  of  Energy  is  responsible  for  setting  coal  production 
rates  and  reviewing  stipulations  included  in  federal  coal  leases  and 
establishing  diligence  requirements  for  each  lease. 


State  of  Colorado  Agencies 

The  Division  of  Mines  of  the  Colorado  Department  of  Natural  Resources 
requires  the  filing  of  a  notice  of  activity  for  any  proposed  exploration 
or  mining  in  the  state.   The  division  also  monitors  mine  safety  practices 
in  concert  with  MSHA;  common  procedure  is  for  the  state  to  conduct  the 
monitoring  with  MSHA  supervision. 

The  Land  Reclamation  Board  of  the  Division  of  Mines  issues  a 
permit  based  on  an  acceptable  plan  of  activity,  application  fee,  and 
performance  bond.   The  plan  must  comply  with  the  Colorado  Open  Mining 
Land  Reclamation  Act,  as  amended  in  1973,  which  sets  standards,  practices, 
time  factors,  and  reporting  procedures.  A  cooperative  agreement  between 
the  Department  of  the  Interior  and  the  Colorado  State  Mine  Reclamation 
Board  has  been  recently  established  and  is  included  in  Appendix  A,  Section  2, 
This  agreement  will  be  modified  to  incorporate  coordination  with  the  Office 
of  Surface  Mining  concerning  joint  state  and  federal  review  of  mine  plans. 

The  Water  Pollution  Control  Commission  of  the  Colorado  Department 
of  Health  has  regulatory  authority  over  water  quality  and  related  health 
hazards  during  construction  and  operation  phases.   Standards  are  a  matter 
of  state  law,  and  permits  are  required.   The  commission  works  in  concert 
with  EPA.   The  Air  Pollution  Control  Commission  of  the  Department  of  Health 
performs  a  similar  role  with  respect  to  air  quality. 

The  Colorado  Public  Utilities  Commission  (PUC)  works  in  concert  with 
Interstate  Commerce  Commission  (ICC)  in  matters  involving  railroad  con- 
struction and  abandonment.   Of  particular  concern  to  PUC  is  the  crossing 
of  a  piiblic  road  by  a  railroad;  approval  is  required  for  the  location  and 
safety  features  of  a  crossing. 


1-6 


The  State  Highway  Department  also  is  concerned  with  railroad  crossings 
of  state  and  federal  highways  and  with  any  impingement  on  those  road  systems, 
including  forces  that  will  tend  to  significantly  increase  traffic  volume  or 
load  tonnages. 

The  State  of  Colorado  requires  licenses  for  all  contractors.   Refer 
to  Appendix  A,  Section  1,  which  details  regulations  requiring  issuance  of 
state  permits. 


County  Agencies 

Moffat,  Routt,  and  Rio  Blanco  counties  require  special  use  permits 
for  operation  of  coal  mines.   For  example,  in  Rio  Blanco  County,  coal  mining 
falls  into  the  category  of  "conditional  uses"  of  land  which  must  be  approved 
by  the  Board  of  County  Commissioners  subject  to  certain  conditions.   These 
conditions  are  designed  "to  protect  the  surrounding  area  and  community"  and 
include  the  requirements  that  the  use  be  compatible  with  all  existing  uses 
on  adjacent  land,  that  the  use  not  unnecessarily  scar  the  land  and  soil, 
leaving  deleterious  effects  such  as  denuded  slopes,  uncovered  soil  piles 
that  can  blow  away,  and  scars  upon  areas  of  natural  beauty  or  create  adverse 
effects  from  noise  and  odor  for  adjacent  property,  and  that  the  use  not 
create  air  or  water  pollution. 


Related  Reviews 


Environmental  Protection 

The  interim  final  regulations  for  the  Surface  Mining  Control  and 
Reclamation  Act  (SMCRA)  of  1977  (P.L.  95-87)  were  published  in  the 
Federal  Register,  Vol.  42,  No. 239,  December  13,  1977,  and  Vol.  43, 
No.  39,  February  27,  1978,  and  Vol.  43,  No.  81,  April  26,  1978.   These 
regulations  (30  CFR  700)  establish  environmental  performance  standards 
for  surface  coal  mining  and  reclamation  operations  and  requirements  for 
surface  effects  of  underground  mining,  and  establish  requirements  and 
approval  procedures  for  state  programs.   They  also  require  the  identification 
of  lands  unsuitable  for  surface  coal  mining,  alluvial  valley  floors, 
and  prime  farmlands.   Criteria  for  lands  unsuitable  and  alluvial  valley 
floors  are  being  developed.   Prime  farmland  surveys  are  being  conducted, 
as  discussed  below. 


Surface  Owner  Protection 

Prior  to  approval  of  mining  and  reclamation  plans,  the  companies  would 
have  to  comply  with  Sections  714  and  715  of  the  SMCRA,  which  provides  for 
protection  of  surface  owner's  rights  where  federal  coal  under  private  sur- 
face has  been  leased,  and  for  protection  of  federal  lessees  who  have  exist- 
ing rights  on  federal  lands  (such  as  pipeline  rights-of-way,  powerlines, 
etc.)  that  may  be  impacted-  by  the  coal  mining. 
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Preference  Right  Lease  Application  Status  Review 

Preference  right  lease  applications  (PRLAs)  are  included  in  the  high- 
level  scenario.  This  differs  from  the  NWCCRES  where  they  were  included  in 
the  anticipated  production  projections. 

Preference  right  lease  applicants  were  required  to  prepare  an  initial 
showing  in  accordance  with  the  43  CFR  3521  regulations  indicating  evidence 
of  commercial  quantities  of  coal.   Initial  showings  were  submitted  by  July 
1977.   The  PRLAs  will  be  evaluated  in  technical  reports  and  environmental 
assessments  to  be  prepared  by  BLM. 

The  Department  of  the  Interior,  however,  may  not  issue  any  new  coal 
leases  including  preference  right  leases  until  an  injunction  issued  by 
the  U.S.  District  Court  for  the  District  of  Coliombia  in  the  case  NRDC  v. 
Hughes  is  removed.   On  September  27,  1977,  the  Department  was  enjoined 
from  issuing  any  new  coal  leases  until  a  new  coal  programmatic  ES  is 
issued  correcting  the  deficiencies  of  the  original  September  1975  pro- 
grammatic ES.   The  new  statement  is  scheduled  to  be  completed  in  final 
form  in  April  1979. 

In  an  amended  court  order  issued  June  14,  1978,  the  U.S.  District 
Court  is  allowing  the  Department  of  the  Interior  (and  BLM)  to  issue  20  new 
preference  right  leases,  under  certain  conditions.   Those  preference  right 
leases  must  cause  the  least  environmental  impact  of  all  preference  right 
lease  applications  pending  approval  of  the  Secretary  of  Interior  on  June 
14,  1978.   In  addition,  those  leases  must  be  chosen  for  which  at  least 
90  percent  of  the  total  reserve  would  be  mined  by  underground  rather  than 
by  surface  methods  and  the  total  amount  of  surface  mining  would  affect 
no  more  than  50  acres.   Further,  the  mining  and  transportation  of  this 
new  coal  must  not  require  substantial  new  transportation  facilities  or 
water  storage  or  supply  systems  and  must  not  involve  substantial  new 
industrial  development  in  the  area. 

A  Department  of  the  Interior  Solicitor's  opinion  interpreting  the 
Mineral  Leasing  Act  of  1920  has  determined  that  areas  of  Federal  coal 
under  preference  right  lease  application  cannot  be  leased  if  there  were 
existing  mining  claims  under  the  Mining  Law  of  1872  at  the  time  the 
prospectimg  permit  was  issued.   Preference  right  lease  applicants  are 
required  to  submit  abstracts  of  any  mining  claims  that  may  exist  within 
the  application  area. 


Department  of  Energy  Review 

The  Department  of  Energy  (DOE)  under  the  Act  of  1977  is  authorized 
to  set  coal  production  rates  on  federal  coal  leases,  review  and  concur  on 
stipulations  included  in  federal  coal  leases,  and  establish  diligence 
requirements  for  each  lease.   Guidelines  and  procedures  are  being  de- 
veloped for  coordination  of  DOE's  responsibilities  with  those  of  the 
Department  of  the  Interior. 
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Diligent  Development  and  Continuous  Operations  Requirements 

The  Federal  Coal  Leasing  Amendments  Act  of  1975  imposed  diligent 
development  and  continuous  operations  requirements  on  all  federal  coal 
leases  (final  regulations  published  in  the  Federal  Register,  Vol.  41, 
No.  251,  December  29,  1975).   Although  the  requirements  were  essentially 
the  same  for  all  federal  leases,  those  leases  effective  before  August  4, 
1976,  were  required  to  meet  different  criteria  from  leases  issued  after 
August  4,  1976. 

All  of  the  federal  coal  leases  within  the  study  area  were  issued 
and  effective  before  August  4,  1976.   The  regulations  which  apply 
to  these  leases  require  the  following: 

1.  That  2.5  percent  of  the  logical  mining  unit  (LMU)  be  pro- 
duced by  June  1,  1985  (the  LMU  is  essentially  the  mine  prop- 
erty, including  all  of  the  associated  federal  leases  and 
private  coal  reserves) . 

2.  That  1  percent  of  the  LMU  reserves  be  produced  during  each 
of  the  2  years  following  the  achievement  of  diligent  de- 
velopment. 

3.  That  an  average  of  1  percent  of  the  LMU  reserves  be  produced 
annually  thereafter  (average  annual  production  is  computed 
on  a  3-year  basis,  using  the  year  in  question  and  the  2 
preceeding  years) . 

Although  a  number  of  exceptions  to  these  requirements  are  stipulated 
in  the  regulations,  in  general,  failure  to  meet  the  production  level 
requirements  would  terminate  the  federal  coal  lease  or  leases  in  the 
LMU.   At  the  present  time  no  federal  coal  leases  have  been  terminated  in 
northwest  Colorado. 


Energy  Minerals  Rehabilitation  Inventory  Analysis 

The  Energy  Minerals  Rehabilitation  Inventory  and  Analysis  (EMRIA) 
program  collects  baseline  information  on  reclamation  potential  for 
stipulations  for  coal  lease  agreements.   This  data  is  collected  by 
the  Bureau  of  Land  Management,  U.S.  Geological  Survey,  Bureau  of  Rec- 
clamation,  and  the  Soil  Conservation  Service. 

Currently  in  northwest  Colorado,  there  is  one  completed  EMRIA 
report  for  the  Taylor  Creek  study  site  in  the  Axial  Basin  coal  field 
(EMRIA  Report  No.  3,  1975) .   In  addition,  reports  are  near  completion 
for  study  areas  at  Foidel  Creek  and  Fish  Creek,  to  be  published  early  in 
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1979.   Information  is  being  gathered  for  two  additional  sites,  one  near  Lay, 
Colorado,  and  one  near  Walden,  Colorado.   In  addition  to  the  established 
reclamation  study  areas,  there  are  two  revegetation  study  trials,  one  at 
the  Energy  Fuels  Corp.  mine  and  one  at  the  Pittsburg  and  Midway-Edna  mine 
near  Oak  Creek,  Colorado,  designed  to  analyze  problems  specific  to  re- 
vegetation. 


Determination  of  Prime  Farmland 

Under  the  Surface  Mining  Control  and  Reclamation  Act  (SMCRA)  of  1977, 
30  CFR  700,  prime  farmlands  must  be  identified  and  special  measures  taken 
to  mitigate  the  loss  of  their  highly  productive  soil.  Prime  farmland  is 
defined  in  the  Surface  Mining  Control  and  Reclamation  Act  (SMCRA)  and 
refers  to  lands  that  have  been  used  for  the  production  of  cultivated  crops, 
including  nurseries,  orchards,  and  other  speciality  crops,  and  small  grains 
for  at  least  5  years  out  of  the  20  years  preceding  the  date  of  the  permit 
application  and  meet  specific  technical  criteria  prescribed  by  the 
Secretary  of  Agriculture,  which  appeared  in  the  Federal  Register  on  August 
23,  1977.   These  criteria  include  conditions  relating  to  moisture  and 
temperature  regimes,  pH,  water  table,  soil  horizons,  permeability  rate, 
flood  conditions,  and  K-f actor  (30  CFR  716.7  (a),  (b) ) . 

The  mitigation  requirements  for  restoration  of  prime  farmlands  affected 
by  mining  are  described  in  Chapter  3,  Soils.   The  Soil  Conservation  Service 
(SCS)  is  responsible  for  determining  where  prime  farmlands  are  located. 
At  the  present  time,  the  SCS  is  conducting  surveys,  but  no  prime  farmlands 
in  the  study  area  that  would  be  affected  by  existing  or  potential  federal 
coal  development  have  yet  been  identified. 


Identification  of  Alluvial  Valley  Floors 

Regulations  (30  CFR  715.17  (j))  pursuant  to  the  Surface  Mining  Control 
and  Reclamation  Act  of  1977  require  that  a  permittee  must  identify  and  provide 
information  to  the  Office  of  Surface  Mining  or  an  approved  state  agency  about 
the  essential  hydrologic  functions  of  alluvial  valley  floors  and  demonstrate 
:.hat  those  functions  will  be  preserved  despite  surface  coal  mining  in  the 
area.   Surface  mining  cannot  interrupt  or  discontinue  farming  on  alluvial 
valley  floors  and  must  not  materially  damage  the  quantity  and  quality  of 
surface  or  ground  water  that  supplies  these  floors  unless  coal  was  pro- 
duced in  commerical  quantities  on  or  adjacent  to  them  or  unless  a  permit 
to  mine  that  area  had  been  issued  by  the  state  prior  to  August  3,  1977. 
Mining  may  be  permitted  on  alluvial  valley  floors  where  premining  land  use 
was  undeveloped  rangeland  or  where  the  affected  area  is  small  and  provides 
negligible  support  for  one  or  more  farms . 

Regulations  applying  to  alluvial  valley  floors  in  northwest  Colorado 
and  their  significance  are  described  in  Chapter  3  Water  Resources. 
Criteria  for  determining  alluvial  valley  floors  are  currently  being  de- 
veloped by  the  Office  of  Surface  Mining  (OSM)  and  should  be  completed  in 
October,  1978. 
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Exploratory  Drilling  Activity 

Exploratory  drilling  has  been  and  is  being  conducted  in  northwest 
Colorado  in  existing  and  potential  coal  lease  areas.   Drilling  on  existing 
lease  sites  is  done  to  determine  precise  location,  thickness,  and  type  of 
coal  for  the  development  of  mining  plans. 

Under  43  CFR  3507. 0-. 2,  coal  exploration  licenses  for  unleased 
land  are  issued  to  allow  private  parties  to  explore  federally-owned  coal 
deposits  for  geological,  environmental,  and  other  data.   All  lands  subject 
to  coal  leasing  administered  by  the  Department  of  the  Interior  are  avail- 
able for  exploration.   Exploration  activities  on  land  leased  for  coal 
development  are  given  approval  by  the  USGS  under  30  CFR  211. 

Exploration  for  coal  both  on  leased  and  unleased  land  has  been  extensive 
in  the  area  covered  by  the  Northwest  Supplemental  Report,  which  includes 
Moffat,  Rio  Blanco,  and  Routt  counties.   Companies  with  existing  or  pending 
licenses  are  AMCA  Coal  Leasing,  Inc.  and  Pittsburg  &  Midway  (south-central 
Routt  County) ,  Utah  International  (east-central  Moffat  County) ,  and  Northern 
Minerals  Company  and  Consolidation  Coal  Company  (northeast  Rio  Blanco  County) 


COAL  DEVELOPMENT 


Existing  Coal  Development 

The  coal  production  (for  1977)  of  nine  companies  in  northwest 
Colorado  is  listed  in  Table  1-1.   This  table  shows  the  coal  produced  from 
federal  leases  and  coal  produced  from  non-federal  (state  and  private)  lands, 
Total  production  for  1977  was  7,404,100  tons  of  which  2,860,000  tons  were 
produced  from  federal  leases. 


Coal  Production  Projections 

Three  levels  of  potential  development  through  1990  will  be  analyzed 
in  this  report.   They  are:   (1)  no  additional  federal  actions  (low- 
level)  ,  (2)  a  "most  likely"  level  of  coal  development  (mid-level) ,  and 
(3)  full  (high-level)  coal  development.   The  scenarios  of  projected  low- 
and  high-level  production  will  be  discussed  in  detail  in  Chapter  8.  The 
following  scenario  is  for  the  "most  likely"  or  mid-level  production.  The 
impacts  of  this  level  are  assessed  in  Chapter  4. 

Table  1-2  presents  the  projected  mid-level  coal  production  for  the 
study  area  through  1990.   The  following  is  a  list  of  the  assumptions 
made  to  obtain  this  level. 

1.   The  mid-level  includes  all  of  the  low-level  production  (Table 
8-1,  Chapter  8  -  coal  development  that  could  proceed  without 
additional  federal  action)  plus  additional  federal  coal  described 
in  the  paragraphs  below. 
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Figure  1-1. 
Northwest  Supplemental  Study  Area. 


TABLE  1-2 
PROJECTED  MID-LEVEL  COAL  PRODUCTION  IN  THE  STUDY  AREA  (1000s  OF  TONS) 


1980 

1985 

1990 

Company 

F  3/ 

NF  3/ 

F 

NF 

F 

NF 

AMCA 

250 

_ 

250 

_ 

250 

1/ 

_ 

Coal  Fuels  Corp. 

- 

1,000 

- 

2,000 

- 

2,000 

Colowyo  Coal  Co. 

3,000 

- 

3,000 

- 

3,000 

- 

Empire  Energy 

- 

2,400 

- 

2,400 

600 

1/ 

1,800 

Energy  Fuels  Corp. 

4,000 

1/ 

- 

4,000 

- 

4,000 

- 

Energy  West  Inc. 

- 

750 

500 

2/ 

4,000 

1,125 

4,625 

Milner  Coal  Corp. 

- 

500 

- 

500 

- 

- 

Northern  Minerals 

Co. 

440 

1/2/ 

1,200 

- 

1,200 

- 

Peabody  Coal  Co. 

900 

600 

1,400 

600 

2/1,400 

600 

P  &  M 

350 

2/ 

1,100 

700 

1/ 

1,500 

700 

1,800 

Rockcastle  Co. 

- 

250 

- 

250 

- 

250 

Ruby  Construction 

200 

- 

200 

1/ 

- 

200 

- 

Sheridan  Ent. 

150 

135 

150 

135 

150 

135 

Sun  Coal  Co. 

- 

200 

- 

200 

200 

1/ 

- 

Sunland  Coal  Co. 

100 

- 

100 

1/ 

- 

100 

- 

Utah  Int.  Inc. 

1,330 

2/ 

1,600 

690 

2,675 

1,290 

1,875 

W.R.  Grace  &  Co. 

:al 

- 

1,000 
9,535 

1,000 
13,190 

1/ 

- 

1,000 
15,215 

- 

- 

Subtot 

10,720 

14,260 

13,085 

Total 

20,255 

27,450 

28,300 

1/   Short-term  tracts  needed  to  sustain  existing  production. 

2/  Mine  plan  approvals  other  than  those  needed  for  short-term  lease  tract  and/or 

mine  modifications. 
2/  F  =  Federal 

NF  =  Non- federal 
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2.  The  mid-level  includes  production  from  new  mines  or  existing 
mines  on  existing  federal  leases  that  would  need  a  mine  plan 
approval. 

3.  The  mid-level  includes  a  small  amount  of  production  of  non- 
federal coal  that  would  result  from  development  of  additional 
federal  coal.   Since  this  amount  of  non-federal  coal  is  small 
and  would  not  otherwise  be  developed,  it  is  included  with 
federal  coal  under  the  term  "additional  federal  coal"  for  the 
purpose  of  this  analysis. 

4.  The  mid-level  also  includes  potential  short-term  leases 
which  it  is  assumed  would  meet  the  current  short-term  stan- 
dards.  The  short-term  leases  would  be  needed  to  sustain 
production  and  not  to  increase  production.   The  exact  size 
and  location  of  these  short-term  tracts  cannot  be  deter- 
mined but  are  assumed  to  be  as  shown  in  Map  1-1  (Appendix  C) . 

5.  It  is  assumed,  where  applicable,  that  after  each  short-term 
lease  has  expired,  another  short-term  lease  would  be  issued 
to  take  its  place. 

6.  For  each  short-term  lease  it  is  assumed  that  a  modified 
mine  plan  approval  would  be  necessary. 

Production  resulting  from  development  of  additional  federal  coal  is 
estimated  to  be  3,660,000  tons  by  1980,  9,255,000  tons  by  1985,  and 
12,430,000  tons  by  1990.   This  includes  production  from  new  mines  which 
need  mine  plan  approval  and  production  from  short-term  lease  areas. 
Table  1-3  shows  data  projected  for  all  development,  private,  state, 
and  federal,  at  mid-level.   Table  1-4  shows  the  acreage  requirements 
for  production  at  mid-level. 

This  mid-level  production  schedule  is  based  on  personal  telephone 
communications  with  mine  operators,  solicited  letters  of  intent,  and 
other  investigations.  Some  companies  own  more  than  one  mine.   Pro- 
duction is  presented  as  an  aggregate  of  all  mines,  present  and 
projected,  surface  and  underground,  which  are  controlled  by  an  in- 
dividual company  (Table  1-2)  . 

Figure  1-2  is  a  graph  showing  the  projection  for  mid-level 
production  in  comparison  with  low-level,  and  high-level,  and  NWCCRES 
production.   Map  1-1,  Appendix  C,  shows  the  lands  from  which  the  mid-level 
production  would  orginate.   Map  1-2  and  1-3,  Appendix  C,  show  lands  from 
which  low-  and  high-level  production  would  be  derived.   These  lands  include 
existing  federal  leases  with  ongoing  mines,  potential  short-term  leases, 
new  mines  on  existing  leases,  and  known  areas  of  existing  future  private 
development.   Lease  numbers  and  a  more  detailed  list  of  existing  leases 
(state  and  federal)  appear  on  the  study  area  map  included  in  the  NWCCRES. 
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TABLE  1-3 
CUMULATIVE  DATA  PROJECTED  FOR  THE  FEDERAL  PORTION  OF  MID-LEVEL  DEVELOPMENT 


Activity  or 
facility 1978 1980 1985 1990 

Number  of  2  1/       4   2/63/6 

new  mines 

Power  plant  -  -        760        760 

capacity  (megawatts) 

Increased  270      3,660      9,255     12,430 

production  from  addi- 
tional development  of 
federal  coal  (1000s 
of  tons) 

Approximate  -      3,200     11,100     15,300 

population  increase 

Miles  of  new  -  -         12.5       12.5 

railroad 

Miles  of  new  -         20         50         75 

road   4/ 


1/  Pittsburg  &  Midway  underground  mine,  and  Northern  Minerals  Co. 

2/  1978  mines  plus  Utah  International  underground  mine,  and  Ruby  Construction  Co. 

3/  1980  mines  plus  Energy  West  Inc.,  Peabody  Coal  Co.  (Moffat  Mine). 

4/  Includes  coal  exploration  trails,  access  roads,  and  haulage  roads. 
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TABLE  1-4 

ACREAGE  REQUIREMENTS  FOR  COAL  RELATED  DEVELOPMENT 
ACCOMPANYING  DEVELOPMENT  OF  ADDITIONAL  FEDERAL  COAL  AT  MID-LEVEL  (ACRES) 


1978-80     1981-85     1986-90     Total 


Surface  mines 

470 

2 

,030 

2,500 

5,000 

Surface  mines  revegetated 

100 

470 

2,030 

2,600 

Roads   1/  2/ 

420 

630 

525 

1,575 

Surface  mine  facilities 

^ 

100 

^ 

100 

and  related  R/W   1/  6/ 

Underground  mines  and  400         200  -        600 

related  R/W  1/  3/  6/ 


Power  plants  1/ 

— 

380 

- 

380 

Railroads  1/ 

- 

225 

- 

225 

Population  1/ 

320 

780 

430 

1,530 

Total  disturbed  5/ 

1, 

,610 

4,345 

3,455 

9,410 

Total  revegetated 

1/ 

100 

470 

2,030 

2,600 

Total  permanently 

lost 

1/ 

1, 

,140 

2,315 

955 

4,410 

1/  This  acreage  considered  permanently  removed  from  production  for  the  time 

frame  of  this  report. 
2/  Includes  haul  roads,  access  roads,  and  coal  exploration  trails. 
3/  Does  not  include  siibsidence. 

4/   Includes  acreage  revegetated  from  mine  and  powerline  disturbance. 
5/  The  total  disturbed  acreage  includes  all  those  in  footnote  1/  and  acres  disturbed 

from  surface  mines  and  powerlines. 
6/  R/W:   Rights-of-way. 
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Projected  Mining  Activities  at  the  Mid-level 

The  following  mining  activities  are  projected  for  the  north- 
west Colorado  region.   The  mid-level  activities  anticipated  to  oc- 
cur through  1990  are  discussed  for  each  company. 


AMCA  Resources  Inc. 

This  company  has  been  conducting  an  exploration  program  on  leased 
and  unleased  federal  coal  deposits  on  and  near  federal  lease  D-051376 
in  Routt  County,  Colorado.   The  exploration  program  has  been  conducted 
under  the  USGS-approved  exploration  plan  of  October  11,  1977.   AMCA 
Resources  Inc.  plans  to  develop  a  surface  coal  mine  on  coal  lease 
D-051376,  formerly  known  as  the  Maneotis  Sheep  Company  lease,  3  miles 
southwest  of  Oak  Creek,  Colorado.   There  are  approximately  250  acres 
in  this  lease,  200  of  which  ultimately  will  be  disturbed  by  surface 
mining.   Surface  disturbance  on  this  lease  was  initiated  by  previous 
underground  and  strip  mining  operations,  including  the  Seven  Points 
mine,  which  was  abandoned  in  1954. 

The  necessary  access  roads,  haul  roads,  utility  corridors  and 
rail  spurs  as  well  as  any  mine  buildings  or  other  structural  features 
will  be  located  on  private  lands  leased  to  AMCA  for  the  mining  oper- 
ation.  It  is  assumed  that  in  1988  when  coal  is  approaching  exhaustion 
on  this  lease,  a  short-term  lease  would  be  needed  in  order  for  the 
mining  operation  to  continue  supplying  existing  commitments.   Coal 
from  this  mine  will  supply  domestic  and  industrial  uses  in  Colorado. 


Coal  Fuels  Corporation 

Coal  Fuels  Corp.  will  start  construction  of  an  underground  mine 
in  1978  near  the  Hayden  Power  Plant,  4  miles  east  of  Hayden,  Colorado. 
This  mine  will  develop  coal  reserves  of  the  Wadge  and  Wolf  Creek 
seams  by  shaft  entries.   At  a  later  date  an  outcrop  entry  may  be 
constructed.   This  coal  mine  will  develop  non-federal  coal  reserves 
which  lie  to  the  north  of  U.S.  Highway  40. 

At  full  production.  Coal  Fuels  Corp.'s  underground  mine  will 
yield  2  million  tons  of  coal  per  year.   A  possible  and  logical  cus- 
tomer of  this  coal  would  be  the  Hayden  power  plant  of  Colorado-Ute 
Electric  Association,  Inc.   A  planned  railroad  siding  (10,600  feet) 
to  facilitate  coal  loading,  mine  shafts  and/or  outcrop  entries,  and 
other  surface  facilities  will  be  constructed  on  private  lands  near 
the  Hayden  Power  Plant. 


Colowyo  Coal  Company 

In  December  1973,  W.R.  Grace  and  Company  acquired  the  Colowyo 
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Coal  Company,  including  federal  lease  D-034365,  in  Axial  Basin  in  the 
southeastern  part  of  Moffat  County,  Colorado.   The  Colowyo  Coal  Com- 
pany is  a  joint  venture  between  W.R.  Grace  and  Company  and  Hannah 
Mining  Company. 

The  Colowyo  Coal  Company  is  conducting  a  surface  mine  operation 
on  lease  D-034365  under  a  USGS-approved  mining  plan  of  August  17, 
1977.   This  mining  plan  is  included  in  the  site-specific  analysis 
of  the  NWCCRES.   The  plan  covers  the  extraction  of  approximately  85  mil- 
lion tons  of  coal  from  eight  coal  seams  over  a  30-year  period  with 
approximately  1,500  acres  of  surface  disturbance.   With  initial 
start-up  in  1977,  the  Colowyo  mine  produced  294,500  tons  in  1977 
from  the  upper  X  coal  seam,  and  at  full  production  the  Colowyo  coal 
mine  will  produce  3  million  tons  per  year.   The  Colowyo  mine  supplies 
coal  to  the  city  of  Colorado  Springs,  Colorado,  and  various  other 
consumers. 


Empire  Energy  Corporation 

Empire  Energy  Corp.  is  currently  operating  two  underground  mines. 
Wise  Hill  5  and  5A  and  Wise  Hill  9.   In  1977  these  mines  produced 
a  total  of  444,200  tons  of  coal,  77,300  tons  of  this  being  federal 
coal.   These  mines  are  located  in  Moffat  County  approximately  6  miles 
south  of  Craig,  Colorado.   Empire  Energy  supplies  coal  to  power 
plants  in  Colorado  Springs,  Colorado,  and  Omaha,  Nebraska.   The  com- 
pany has  approximately  446  acres  of  federal  coal  under  three  issued 
leases,  D-056298,  C-0126480,  and  C-0127865.   Two  new  mines.  Wise 
Hill  6  and  7,  will  begin  operation  in  1978  and  1980,  respectively. 
These  two  mines  will  extract  coal  from  the  lower  E  and  C  coal  seams.   The 
face  up  area  where  the  main  entries  of  portals  begin  will  be  located 
on  lease  C-0126480.   This  company  has  applied  for  two  short-term 
competitive  lease  areas.   These  areas  contain  coal  which  would  be  used 
to  sustain  production  from  the  existing  and  planned  underground  mines 
beginning  in  1988. 


Energy  Fuels  Corporation 

Energy  Fuels,  and  its  predecessor.  Energy  Coal  Company,  have  been 
producing  coal  from  Routt  County,  Colorado,  since  1962.   In  1977,  Energy 
Fuels  produced  3,850,600  tons  from  three  strip  mines,  one  on  a  federal 
coal  lease.   The  major  portion  of  Energy's  production  is  shipped  to 
Public  Service  Company  of  Colorado  with  some  also  being  shipped  to 
Illinois  Light  and  Power  Co. 

Energy  Fuels  Corporation  is  presently  operating  under  a  mine  plan 
that  covers  surface  mining  of  coal  from  federal  coal  leases  D-052547, 
C-081330,  C-0128433,  and  C-12685  in  parts  of  T.  4N.,  R.  86W.  and 
T.  5N. ,  R.  86W.  in  Routt  County,  Colorado.   This  mine  plan  was  approved 
in  June  1975  and  is  presented  in  the  site-specific  analysis  of  the  NWCCRES. 
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The  approximate  locations  of  short-term  lease  areas  that  are 
needed  to  maintain  production  at  Energy  Fuels  mines  1,  2,  and  3  are 
shown  on  Map  1-1  (Appendix  C) .   It  is  assumed  in  the  mid-level  pro- 
duction projection  that  part  or  all  of  these  short-term  lease  areas 
will  be  leased  prior  to  1981  or  1982,  to  maintain  existing  coal  pro- 
duction.  Portions  of  these  short-term  lease  areas  were  analyzed  for 
lease  issuance  in  the  NWCCRES. 


Energy  West  Inc. 

The  development  of  this  company  is  in  conjunction  with  that 
of  Energy  Fuels  Corporation. 

This  company  has  several  planned  operations.   Future  development 
of  most  of  these  operations  will  involve  private  or  state  lands  and 
some  federal  lands . 

The  Sugarloaf  mine  is  scheduled  to  start  in  1981  with  a  maximum 
production  rate  of  2  million  tons  per  year  over  an  anticipated  mine 
life  of  21  years.   This  will  be  a  multi-seam  surface  mine  on  private 
coal  approximately  15  miles  west  of  Craig  and  south  of  U.S.  Highway  40. 
A  railroad  spur  would  be  constructed  from  the  northeast  of  the  prop- 
erty to  the  railhead  at  Craig.   No  federal  rights-of-way  would  be 
required  for  development  of  the  spur. 

The  Tieken  project  is  located  in  western  Routt  County,  south  of 
Hayden,  Colorado.   This  property  consists  principally  of  private  sur- 
face and  private  minerals  with  a  small  amount  of  federally  owned  coal 
presently  under  lease  (C-081251)  to  the  Peabody  Coal  Company.   This 
mine  would  utilize  underground  mining  methods  and  has  a  tentative  start- 
up date  of  1983.   This  mine  would  attain  a  maximum  production  rate  of 
750,000  tons  per  year  over  an  anticipated  mine  life  of  21  years. 

The  McGregor  Project  is  located  south  of  Milner,  Colorado.   The 
coal  within  the  subject  property  is  entirely  privately  owned  and 
will  be  mined  by  surface  techniques  with  a  maximum  annual  production 
rate  of  500,000  tons  per  year  over  an  anticipated  mine  life  of  8 
years.   This  project  is  anticipated  to  use  the  existing  tipple  and 
load-out  facilities  at  Energy  Fuels  Mine  3. 

Energy  No.  1  underground  mine  \rfill  be  near  the  existing  Energy  1 
and  2  surface  mines  in  Routt  County,  Colorado,  approximately  20  miles 
southwest  of  Steamboat  Springs  in  T.  4N. ,  R.  86W.   This  mine  would 
begin  production  at  approximately  1  million  tons  per  year  and  in- 
crease to  3  million  tons  per  year.   The  mine  is  anticipated  to  begin 
in  1985  and  would  mine  both  private  and  federally  owned  coal  for  30-35 
years. 

Other  planned  operations  include  the  Energy  No.  3  underground 
mine  which  will  be  located  near  Energy  Fuels  existing  Pit  No.  3.   This 
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mine  will  involve  no  federal  coal  or  federal  surface  lands.   Production 
will  be  250,000  tons/year  with  a  mine  life  of  7  years.  The  antici- 
pated start-up  will  be  1981.   This  will  be  a  test  mine,  to  gain  ex- 
perience for  the  Energy  1  underground  mine. 

The  Mapco  operation  will  be  on  state  lands  about  3  miles  south 
of  Milner,  Colorado.   Anticipated  start-up  date  for  this  mine  is 
1979  and  it  will  produce  500,000  tons  per  year  for  6  years. 

Only  the  Energy  1  underground  mine  and  the  Tiekien  project 
would  require  federal  mine  plan  approvals.   These  mines  would  be 
located  on  existing  federal  leases  and  private  lands. 

Coal  from  the  above  projects  will  most  likely  be  sent  to  Public 
Service  Company  of  Colorado  or  Illinois  Light  and  Power  Company. 


Milner  Coal  Corporation 

This  firm  began  surface  mining  operations  in  1975  on  private 
land  located  southwest  of  Milner,  Colorado.   Production  in  1975 
totaled  28,500  tons  with  no  production  for  1977.   This  company  has 
plans  to  resume  surface  mining  operations  in  1979  with  an  approximate 
production  of  500,000  tons  per  year  for  about  10  years.   The  market 
for  this  coal  is  not  presently  known. 


Northern  Minerals  Company 

Northern  Minerals  Company,  a  subsidiary  of  Northern  Natural  Gas 
Company  of  Omaha,  Nebraska,  has  purchased  federal  coal  leases  C-076713 
and  D-044240  from  Sewanee  Mining  Company,  Inc.,  and  is  currently  producing 
coal  for  local  consumption  from  these  leases.   This  mine  is  located  approx- 
imately 5  miles  north  of  Meeker,  Colorado,  on  State  Highway  13/789.   Northern 
Minerals  Company  has  conducted  an  extensive  drilling  program  on  lease 
C-075713,  and  plans  to  do  further  drilling  on  adjacent  private  lands  under 
lease.   From  the  data  obtained  from  the  drilling  program,  the  company 
submitted  a  mining  plan  to  the  USGS  on  November  1,  1977.   This  plan  calls 
for  the  continued  mining  of  the  Rienau  (G)  seam  for  3  more  years  by  room 
and  pillar  methods  (120,000  tons  per  year),  to  bridge  production  to 
that  of  the  planned  new  mine  in  the  uppermost  P  seam.   This  mine  would 
begin  in  1979  and  would  reach  a  maximum  annual  production  of  657,000  tons 
per  year  into  1987.   When  P  seam  coal  is  approaching  exhaustion,  the 
lower  J  seam  would  be  mined  beginning  in  1984  and  reach  a  maximiam  production 
of  826,000  tons  per  year  into  1995.   The  P,  J,  and  part  of  the  G  seam  would 
be  mined  by  longwall  methods.   It  is  assumed  that  in  order  for  this  company 
to  use  longwall  methods  for  coal  mining,  portions  of  an  adjacent  competitive 
lease  application  would  have  to  be  issued  as  a  short-term  lease.   This 
would  permit  the  maximum  economic  recovery  (MER)  possible  by  longwall 
mining  methods  combined  with  adequate  longwall  panel  length  to  justify  the 
use  of  longwall  equipment.   New  surface  facilities  would  be  constructed  at 
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the  mine  site,  with  buildings  such  as  the  office,  warehouse,  and  equipment 
shops  located  on  private  lands  of  the  Rienau  Ranch  owned  by  Northern 
Minerals  Company.   Coal  would  be  hauled  by  truck  44  miles  to  Craig  until 
a  railroad  spur  could  be  built  closer  to  the  mine. 


Peabody  Coal  Company 

Seneca  Coal  Ltd.,  a  joint  venture  between  Peabody  Coal  Company 
and  Western  Utility  Coal  Company,  with  Peabody  designated  as  operator, 
has  been  producing  coal  near  Hayden,  Colorado,  since  1964  to  supply 
coal  to  the  Hayden  Power  Plant.   In  1977,  Peabody  produced  1,291,000 
tons  of  non-federal  coal,  at  the  Seneca  2  strip  mine.   Production 
increased  over  that  of  1975  (710,313  tons)  to  supply  coal  to  Unit  2 
of  the  Hayden  Power  Plant,  which  began  commercial  operation  in  September 
1975.   The  Seneca  2  mine  will  supply  all  coal  to  the  plant  until  the 
Seneca  2-W  operation  begins  production. 

A  revised  mining  plan  received  approval  of  the  Secretary  of  the 
Interior  on  September  14,  1977,  covering  stripping  operations  on  federal 
coal  leases  C-081251  and  C-081258  of  the  Seneca  2-W  mine.   This  plan  is 
discussed  in  the  site-specific  analysis  in  the  NWCCRES .   These  two  con- 
tiguous leases,  designated  as  the  Seneca  2-W  area,  are  located  4  miles 
southwest  of  the  company's  existing  Seneca  2  mine  and  4  miles  south  of 
Hayden.   It  is  the  company's  intention  to  begin  production  from  the 
2-W  area  in  1980  at  a  rate  of  900,000  tons/year  for  approximately  15 
years.   The  planned  Yoast  mining  area  on  lease  C-0114093,  which  is  east 
of  the  Seneca  2-W  mine,  is  anticipated  to  extend  development  from 
1995  to  2002,  which  is  beyond  the  time  frame  of  this  report. 

The  Peabody  Coal  Company  also  plans  to  open  the  Moffat  mine, 
a  surface  mine,  located  about  11  miles  northeast  of  Craig,  Colorado, 
in  T.  8N. ,  R.  89W.  on  coal  lease  C-0125957.   Mine  construction  is 
scheduled  to  begin  in  the  early  1980s,  with  full  projected  annual 
production  of  500,000  tons  per  year  reached  prior  to  1986.   This  mine 
plan  would  require  federal  approval  by  the  appropriate  agencies. 
Approximately  12.5  miles  of  railroad  would  be  built  to  connect  with 
the  main  line  of  Denver  and  Rio  Grande  Western  Railroad  near  Craig, 
Colorado.   This  railroad  spur  would  be  built  entirely  on  private  lands. 
Other  surface  facilities  such  as  mine  offices,  a  warehouse,  and  equip- 
ment shops  would  be  constructed  on  private  lands. 


Pittsburg-Midway  Coal  Mining  Company  (P&M) 

This  company,  a  wholly-owned  subsidiary  of  Gulf  Oil  Corporation, 
currently  operates  the  Edna  surface  coal  mine  on  federal,  state,  and 
private  lands  just  north  of  Oak  Creek,  Colorado.   The  Edna  mine  produced 
1,094,300  tons  of  coal  in  1977  and  will  produce  approximately  1.0  million 
tons  through  1990  from  private  lands  and  existing  federal  leases.   These 
existing  leases  (D-033327,  C-021601,  D-053710,  and  D-041478)  are  included 
in  P&M's  currently  approved  mine  plan.   Coal  from  the  Edna  mine  is  sold 
to  Colorado  users. 
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P&M  has  plans  for  an  underground  mine  starting  on  fee  coal  in  1978. 
This  mine  would  eventually  move  onto  part  of  federal  lease  C-021601  and 
would  have  a  maximiam  production  of  600,000  tons  per  year  by  1980  or  1981. 
It  is  assumed  for  the  purposes  of  this  report  that  this  mine  would  require 
a  mine  plan  approval  by  1980.   It  is  also  assumed  that  by  about  1985  a 
short-teinn  lease  would  be  required  to  maintain  production  at  this  under- 
ground mining  operation.   In  June  1977,  the  Edna  prototype  underground 
mine  was  opened  on  Wadge  seam  fee  coal.   The  purpose  of  the  prototype 
mine  was  to  test  conditions  that  could  be  expected  to  occur  during  the 
underground  mining  of  the  Wadge  seam  on  lease  C-021501  and  other  potential 
lands  to  the  north  and  west.   This  test  mine  produced  13,100  tons  in  1977. 

The  P&M  Mining  Company  will  also  have  new  surface  and  underground 
mines  on  state  lands  by  1984,  with  a  production  of  100,000  and  300,000 
tons  per  year,  respectively.   This  coal  will  also  be  sold  to  Colorado 
users. 


Rockcastle  Company 

The  Rockcastle  Company  plans  to  open  a  surface  mine  on  740  acres 
of  state  land  located  7  miles  southeast  of  the  Hayden  Power  Plant  by  1980. 
This  mine  will  produce  a  maximum  of  250,000  tons  of  coal  per  year  with 
a  mine  life  of  about  8-10  years.   Coal  would  be  hauled  from  the  mine  on 
County  Road  27  to  U.S.  Highway  40,  and  then  to  the  Mt.  Harris  railroad 
siding.   Approximately  30  percent  of  this  coal  will  be  used  domestically. 
The  market  for  the  remainder  of  this  coal  is  not  known. 


Ruby  Construction  Company 

On  December  18,  1974,  Ruby  Construction  Company  siobmitted  a  min- 
ing and  reclamation  plan  for  its  Sun  mine  covering  proposed  underground 
coal  production  from  its  federal  coal  lease,  D-051698.   The  company 
proposed  to  produce  200,000-300,000  tons  per  year  to  supply  the  local 
domestic  market  and  other  users.   This  mine  plan  was  discussed  in  a  site- 
specific  analysis  in  the  NWCCRES  but  as  of  September  1978,  the  plan  is 
still  pending  approval  of  the  Secretary  of  the  Interior.   After  mining 
begins  the  estimated  reserves  show  that  a  production  of  250,000  tons  per 
year  could  be  sustained  for  approximately  5  years,  after  which  it  is  as- 
siomed  that  a  short-term  lease  would  be  required. 


Sheridan  Enterprises  Inc. 

Sheridan  Enterprises  Inc.  plans  on  starting  an  underground  oper- 
ation in  1978  on  federal  lease  D-052546,  which  consists  of  approximately 
160  acres.   This  mine  will  be  located  4  miles  northwest  of  Oak  Creek, 
Colorado,  just  west  of  P&M's  Edna  Mine.   This  mine  will  produce  ap- 
proximately 150,000  tons  of  coal  per  year  for  12  years  which  will  be 
sold  in  a  local  market.   The  Joe's  mine,  an  abandoned  mine,  has  pro- 
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duced  coal  from  this  lease  for  which  a  mine  plan  still  exists.   Coal 
will  be  trucked  to  rail  approximately  4  miles  from  the  mine  site. 
Sheridan  Enterprises  Inc.  also  plans  for  a  mine  on  state  lands  at 
Butcher  Creek  Gulch  approximately  6  miles  northwest  of  Milner,  Colorado. 
Exploration  will  be  conducted  in  1978,  but  an  exact  start-up  date 
has  not  been  determined.   The  mine  is  anticipated  to  produce  135,000 
tons  per  year  at  full  production. 


Sun  Coal  Company 

Sun  Coal  is  a  subsidiary  of  A.T.  Massey  Coal  Company.   This  company 
operates  the  Meadows  No.  1  surface  mine,  which  is  on  private  lands  approx- 
imately 15  miles  west  of  Steamboat  Springs  near  U.S.  Highway  40.   In  1977, 
the  year  of  initial  production,  this  mine  produced  62,912  tons  of  coal. 
This  mine  has  a  projected  life  of  approximately  10  years,  after  which  it 
is  assumed  that  a  federal  short-term  lease  would  be  necessary  for  continued 
production.   Sun  Coal  also  has  tentative  plans  for  an  underground  mine  in 
the  vicinity  of  existing  operations.   The  market  for  the  Sun  Coal  Company's 
coal  is  not  presently  known. 


Sunland  Coal  Company 

Sunland  Coal  Company  purchased  the  Apex  underground  mine  on 
federal  coal  lease  D-046544  from  the  Routt  Mining  Corporation.   This 
mine  is  5  miles  northwest  of  Oak  Creek  in  Routt  County.   The  operation 
produced  11,900  tons  in  1977  but  is  scheduled  to  reach  a  maximum  pro- 
duction of  100,000  tons  per  year.   An  underground  mine  plan  for  lease 
D-046544  and  C-0127592,  which  adjoins  D-046544,  was  submitted  to  the 
USGS  to  show  methods  of  recovering  remaining  coal  reserves  within 
the  two  existing  leases.   This  plan,  submitted  to  meet  30  CFR  211  Coal 
Mining  Operating  Regulations,  was  given  approval  by  the  Secretary  of  the 
Interior  on  February  3,  1978.   It  is  assumed  for  the  purpose  of  this  report 
that  a  short-term  lease  would  be  needed  to  sustain  existing  production 
from  the  Apex  mine.   Coal  from  this  mine  is  supplied  to  a  local  market. 


Utah  International 

Utah  International  operates  the  Trapper  coal  mine,  a  surface  mine, 
located  just  south  of  Craig,  Colorado  in  the  Williams  Fork  Mountains. 
The  Trapper  mine  plan  for  leases  C-07518,  C-07519,  and  C-079541  received 
approval  by  the  Secretary  of  the  Interior  on  October  18,  1977,   This 
mine  plan  was  included  in  the  Yampa  Project  environmental  statement 
(USDA  ES-74-2-F) .   In  1977,  the  year  of  initial  production,  this  mine 
produced  345,900  tons  of  coal  from  non-federal  lands.   Coal  from  the 
Trapper  Mine  is  presently  being  stockpiled  for  use  in  the  Craig  Power  Plant, 
Utah  International  has  a  contract  to  supply  2.4  million  tons  per  year  to 
Colorado-Ute  Electric  Association  for  electrical  generation  in  the  Craig 
Power  Plant.   This  company  also  has  plans  to  open  an  underground  mine  in 
1979,  with  mine  portals  located  further  south  of  existing  strip  mine 


1-24 


operations  to  gain  access  to  coals  lower  in  the  stratigraphic  sequence 
than  those  of  the  present  surface  operations.   This  coal  will  also  be 
supplied  to  the  Craig  Power  Plant. 


W.R.  Grace  and  Company  and  Hanna  Mining  Company 

This  company  is  planning  to  start  its  Hayden  Gulch  project  on 
private  lands  in  1978.   The  Hayden  Gulch  mine  will  be  located  in 
Routt  County,  Colorado,  approximately  10  miles  south  of  Hayden. 
This  mine  will  produce  between  750,000  and  1  million  tons  per  year 
from  private  lands  by  surface  mining  methods.   Mining  would  continue 
on  private  lands  through  1986,  but  would  only  continue  after  that 
date  if  federal  coal  to  the  northwest  could  be  leased  under  current 
short-term  standards.   Surface  facilities  would  also  be  located  on 
private  lands.   Coal  would  be  trucked  approximately  8  miles  to  a 
loadout  facility  on  a  rail  spur  located  2  miles  southeast  of  Hayden, 
Colorado.   Coal  would  be  transported  to  Texas  for  use  by  the  Cellanese 
Corporation. 


Coal-Related  Development 


Coal-Fired  Power  Plant  Developments 

Existing  power  plants  in  the  study  area  include  the  450  megawatt 
Hayden  Power  Plant  and  the  almost  completed  Units  1  and  2  of  the  Craig 
Power  Plant  with  a  combined  capacity  of  760  megawatts.   Both  plants  are 
operated  by  Colorado-Ute  Electric  Association  and  power  from  them  is 
fed  into  a  regional  power  network.   A  planned  third  generation  unit  for  the 
Craig  Power  Plant  is  included  in  the  mid-level  scenario  and  is  assiomed  to 
have  a  generating  capacity  of  380  megawatts. 

Coal  for  the  plants  would  be  produced  in  the  study  area.   The 
Hayden  Power  Plant,  in  1977,  used  1,291,000  tons  of  coal.   Operating 
at  peak  capacity  year-round,  it  would  require  approximately  1,971,000 
tons  of  coal  per  year.   The  first  two  units  of  the  Craig  Power  Plant, 
if  operating  at  peak  capacity,  would  require  3,329,000  tons  of  coal 
per  year.   Peak  capacity  of  all  three  generation  units,  when  on  line, 
would  require  4,993,500  tons  of  coal  per  year.   Full  capacity  of  both 
plants,  in  the  mid-level  scenario,  would  consume  6.96  million  tons  annually. 


Powerline  Construction 

Power lines  include  an  88-mile  line  from  Craig  to  Rifle.   This  powerline 
is  under  construction  by  the  Colorado-Ute  Electric  Association  Inc.  and  will 
connect  to  the  Craig  Power  Plant.   Another  powerline  was  initiated  in  November 
of  1977  to  supply  power  to  the  C-b  oil  shale  tract.   This  powerline  will  be 
25  miles  long  stretching  from  Meeker  to  the  C-b  tract.   This  line  will  be 


1-25 


constructed  by  the  White  River  Electric  Co.   No  additiona,!  powerlines  would 
be  needed  at  mid-level. 


Transportation  Developments 

Approximately  80  percent  of  the  annual  coal  production  would  be 
hauled  by  unit  trains  over  existing  Denver  and  Rio  Grand  Western  (D&RGW) 
railroad  lines  from  Craig  to  eastern  Colorado  and  beyond.   As  shown  in 
Table  1-5,  there  would  be  27  miles  of  new  railroad  attributable  to  mid- 
level  development  by  1980  and  an  additional  28  miles  by  1985,  after  which 
there  would  be  no  increase.   Truck  haulage  would  still  play  an  important 
role  in  hauling  coal  from  mine  site  to  rail  spur.   For  this  purpose  there 
would  be  30  miles  of  new  road  at  mid-level  by  1980,  80  miles  by  1985,  and 
130  miles  by  1990. 

Regarding  additional  railroad  construction  necessary  for  coal 
development  in  northwest  Colorado,  only  the  planned  rail  spur  from 
Peabody's  Moffat  mine  to  Craig  will  be  included  at  mid-level.   This  12.5-mile 
rail  spur  would  be  necessary  to  develop  federal  coal  on  the  planned  mine 
site  and  therefore  is  a  result  of  a  mine  plan  approval  that  would  be  a  future 
federal  action.   A  description  of  other  railroad  construction,  which  will 
be  summarized  as  part  of  the  whole  regional  development,  follows.   Approx- 
imately 15  miles  of  rail  spur  will  be  constructed  from  Energy  West  Inc.'s 
Sugarloaf  mine  to  the  rail  head  in  Craig.   W.R.  Grace  and  Company  will 
construct  approximately  2  miles  of  rail  spur  and  rail  loop  for  transportation 
to  market  from  the  Hayden  Gulch  mine  near  Hayden.   A  planned  10,600  feet 
(2  miles)  of  railroad  siding  is  to  be  constructed  for  the  Coal  Fuels  Corp.'s 
planned  underground  mine  near  the  Hayden  Power  Plant.   The  Colowyo  railroad 
spur,  which  was  discussed  in  the  site-specific  analysis  in  the  NWCCRES, 
has  since  been  approved  and  construction  is  proceeding.   This  railroad 
consists  of  approximately  25  miles  of  track  between  Craig,  Colorado,  and 
Axial  Basin. 


Non  Coal-  Related  Development 


Oil  and  Gas 

Oil  and  gas  exploration  is  expected  to  continue  at  a  high  level, 
and  future  prospecting  should  result  in  discovery  of  more  oil  and 
gas  fields  and  producing  zones.   Oil  and  gas  operations  in  northwest 
Colorado  are  anticipated  to  continue  for  at  least  another  40  years. 

Oil  and  gas  operations  can  at  times  conflict  with  potential 
coal  mining  operations.   In  northwest  Colorado,  oil  or  gas  deposits 
may  occur  below,  on  the  same  horizon,  or  above  the  commercial  coal 
bed  of  the  Mesa  Verde  Group.   In  general,  simultaneous  operation 
of  a  coal  mine  and  a  producing  oil  or  gas  field  are  potentially  dif- 
ficult.  Drill  holes  may  interfere  with  underground  operations 
where  the  holes  intersect  the  coal  bed.   In  addition,  wells 
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drilled  through  coal  seams  may  be  sheared,  allowing  hydrocarbon  vapors 
to  penetrate  the  coal  seam,  creating  a  safety  problem  which  could 
preclude  further  mining  in  the  affected  areas. 

Resolution  of  these  resource  conflicts  must  be  settled  on  a 
case-by-case  basis.   Often  it  becomes  necessary  to  extract  one  re- 
source prior  to  extracting  the  other.   However,  even  sequential 
extraction  of  the  two  resources  can  create  potential  problems  for 
the  second  resource  extractor. 

Drilling  for  oil  and  gas  resources  in  an  area  of  abandoned  un- 
derground mine  workings  may  be  difficult  due  to  loss  of  drilling 
media  and  circulation  if  the  abandoned  workings  are  encountered. 
Maps  of  abandoned  underground  mines  would  have  to  be  obtained  and 
thoroughly  studied  to  prevent  inadvertent  drilling  into  the  under- 
ground workings. 

In  the  reverse  case,  where  a  mining  operation  is  to  follow 
extraction  of  petroleiom  products,  the  location  of  oil  and  gas  wells 
would  have  to  be  determined  by  the  mining  company  in  order  to  leave 
safety  pillars  around  the  wells  (refer  to  30  CFR  211.11  for  further 
discussion) .   Generally  in  cases  requiring  sequential  extraction, 
it  is  more  prudent  for  technological  reasons  to  extract  the  coal  re- 
sources before  the  oil  and  gas  resource. 

Methods  do  exist  for  mitigating  the  conflicts  of  simultaneous 
development.   Oil  and  gas  wells  can  be  confined  to  "islands"  on  the 
surface  where  their  effect  on  the  coal  reserves  can  be  minimized. 
Then  by  means  of  off-set  or  directional  drilling,  the  petroleum 
reserves  can  be  tapped  while  allowing  continued  orderly  operation 
of  a  coal  mine.   The  additional  cost  of  this  type  of  drilling  is 
usually  very  small  in  comparison  with  the  potential  loss  of  coal 
reserves. 

Conflicts  between  oil  and  gas  leasing  and  potential  coal  leasing 
exist  within  the  study  area,  specifically  in  southeast  Moffat  and 
southwest  Routt  Counties,  Rio  Blanco  County  northeast  of  Meeker,  and 
the  area  generally  north  of  Rangely,  Colorado.   Where  conflicts  do 
occur,  resolution  will  follow  procedures  outlined  in  BLM  Instruction 
Memo  78-15.   According  to  this  memo,  areas  where  there  are  existing 
coal  leases,  preference  right  lease  applications  for  coal,  competitive 
coal  lease  applications  which  meet  short- teirm  standards,  or  areas 
which  are  considered  as  a  result  of  the  BLM  planning  process  to  have 
better  potential  for  coal  than  for  oil  and  gas  development  will  be 
leased  exclusively  for  coal.   Areas  where  land  is  classified  by  the 
uses  as  being  within  a  Known  Geological  Structure  (KGS)  (an  area  iden- 
tified as  containing  oil  and  gas)  will  be  considered  as  having  greater 
potential  for  oil  and  gas  than  for  coal  and  will  accordingly  be  leased 
exclusively  for  oil  and  gas.   Where  potential  cannot  be  determined  defin- 
itely in  favor  of  either,  recommendations  for  either  coal  or  oil  and  gas 
or  for  simultaneous  leasing  will  be  made  through  the  BLM  planning  system 
and  the  final  determination  made  by  the  Colorado  State  Office  of  BLM. 
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oil  Shale 

No  proposals  are  on  record  for  development  of  oil  shale  in  the 
area  of  this  report.   Oil  shale  does  occur  in  large  areas  of  north- 
west Colorado  but  is  of  low  quality  in  the  study  area  and,  there- 
fore, does  not  have  great  potential  for  development.   Most  of  the 
high-grade  oil  shale  resources  in  Colorado  are  located  just  south 
of  the  study  area,  in  the  Piceance  Creek  Basin  of  Rio  Blanco  County. 

Two  federal  prototype  oil  shale  lease  tracts,  C-a  and  C-b, 
lie  within  the  Piceance  Creek  Basin.   In  September  1977,  the  detailed 
development  plans  submitted  by  the  leaseholders  of  both  tracts  were 
approved  by  the  Department  of  the  Interior.   Both  of  the  approved 
plans  are  for  modified  in- situ  oil  shale  recovery  facilities. 

Two  oil  shale  tracts  (Ua  and  Ub)  located  in  northeastern  Utah 
are  near  the  western  boundary  of  the  study  area.   These  tracts  are 
scheduled  to  be  developed  as  a  single  operation.   At  the  present  time, 
they  have  been  indefinitely  enjoined  from  operation  by  a  court  order, 
issued  because  of  existing  mining  claims  for  minerals  and  also  because 
of  the  selection  of  lands  in  the  tracts  for  state  school  lands  by  the 
State  of  Utah. 

The  Superior  Oil  Shale  Project,  located  at  the  mouth  of  the  Piceance 
Basin,  is  expected  to  begin  operations  in  1980.   This  will  be  a  private 
development. 


Uraniiam 

No  formal  proposals  to  mine  uranium  in  northwest  Colorado  are 
known  at  present.   Exploration  activities  continue  intermittently 
in  the  western  and  northern  parts  of  the  region.   Uranium  is  being 
extracted  by  leaching  of  previously  mined  material  near  Maybell, 
southcentral  Moffat  County,  Colorado.   On  the  basis  of  existing  market 
conditions,  the  potential  for  future  uranium  mining  in  northwestern 
Colorado  is  good. 


Geothermal  Resources 

Geothermal  resources  in  the  study  area  have  not  been  and  probably 
will  not  be  developed  to  a  significant  degree  in  the  near  future. 


Water  Reclamation  Projects 

Several  reservoirs  have  been  proposed  which  would  require  water 
from  the  Yampa  and  White  River  systems.   The  projects  being  pursued 
most  actively  at  the  present  time  are  Yamcola,  Jioniper-Cross  Mountain, 
and  Savory-Pot  Hook  in  the  Yampa  River  basin  and  Rangely  Reservoir  in 
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the  White  River  Basin.  None  of  the  projects  have  been  initiated.  A 
complete  listing  can  be  found  on  pages  1-24  and  1-25  in  the  Regional 
Analysis  of  the  NWCCRES. 


Recreation  Designations 

Currently  no  designated  Wild  and  Scenic  rivers  occur  in  the  study 
area.   Designated  wilderness  areas  that  occur  in  the  study  area  are  with- 
in National  Forest  lands  which  would  not  be  affected  by  additional  coal 
development. 

Section  603  of  the  Federal  Land  Policy  and  Management  Act  (FLPMA) 
requires  that  the  Craig  District  of  BLM  inventory  all  public  lands  within 
the  region  for  wilderness  potential.   Tracts  having  an  area  of  5,000 
acres  or  more  and  possessing  both  roadless  and  wilderness  characteristics 
will  become  wilderness  study  areas.   This  wilderness  review  procedure 
must  be  completed  by  October  21,  1991. 


Projected  Aggregate  Coal  Development 

Coal  production  in  the  northwest  Colorado  region  in  1977  was 
7.4  million  tons.   The  mid-level  production,  to  be  analyzed  in  this 
report,  is  estimated  to  be  20.3  million  tons  per  year  by  1980,  27.5 
million  tons  per  year  by  1985,  and  28.3  million  tons  in  1990.   This 
development  differs  slightly  from  that  projected  in  the  NWCCRES; 
it  is  15  percent  less  in  1980,  9  percent  greater  in  1985,  and  14 
percent  less  by  1990,  as  shown  in  Figure  1-2.   This  difference  is 
primarily  due  to  PRLAs,  which  were  included  in  the  NWCCRES  production 
projections  but  are  only  included  in  the  high-level  scenario  of  this 
report. 

The  following  narrative  is  based  on  projected  coal  and  ancillary 
developments  for  all  sources  of  coal  -  private,  state,  and  federal  -  in 
the  study  area.   It  establishes  parameters  and  guidelines  for 
analysis  of  regional  impacts.   For  the  impacts  resulting  from  that  pro- 
portion due  only  to  possible  development  of  additional  new  federal  coal,  refer 
to  previous  Tables  1-3  and  1-4. 

The  data  contained  in  Table  1-5  are  parameters  for  analysis  of 
the  mid-level  portion  of  this  report.   As  with  the  production  pro- 
jections, this  information  is  based  on  interviews  with  local  rep- 
resentatives of  companies,  on  letters  of  intent,  and  on  BLM's  es- 
timate of  necessary  facilities  required  for  the  increased  production 
from  new  federal  coal. 


Coal -Related  Requirements 

It  is  assumed,  in  this  report,  that  a  total  of  12.5  miles  of  new  rail- 
road would  be  constructed  by  1985  as  a  result  of  additional  development  of 
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federal  coal.   This  would  be  46  percent  of  the  total  new  rail  construction 
anticipated  to  be  completed  between  now  and  1985  in  the  study  area.   It  is 
further  anticipated  that  development  of  additional  federal  coal  would  gen- 
erate 29,280  carloads  of  coal  annually  by  1980,  74,040  carloads  by  1985, 
and  99,440  carloads  by  1990,  assuming  a  100- ton  net  hopper  car  (263,000 
pounds  gross  limit  and  80  percent  of  coal  production  being  hauled  by  rail) . 
This  would  be,  respectively,  18  percent,  34  percent,  and  44  percent  of 
the  total  number  of  carloads  of  freight  generated  by  the  region.   Issuance 
of  short-term  tracts  would  not  increase  the  level  of  rai  operations  since 
these  tracts  would  be  used  to  maintain  the  levels  of  production  at  existing 
operations . 

Table  1-5  shows  the  expected  population  increase  that  would  occur 
at  mid-level  production  (note  that  this  population  increase  is  not 
only  due  to  new  employees,  but  increased  population  for  the  study 
area) .   As  indicated,  the  population  would  increase  over  current  levels 
by  4,000  by  1980,  by  22,700  by  1985,  and  by  28,500  by  1990.   Figure  1-3 
shows  the  employment  projections  for  low-level,  mid-level,  and  high-level. 

Other  coal-related  developments  are  shown  in  Table  1-5  and  include 
railroads,  power  plants,  underground  mines  with  necessary  facilities 
and  rights-of-way,  surface  mine  facilities  and  rights-of-way,  power- 
lines  and  roads. 


Projected  Acreage  Requirements 

Tables  1-6  and  1-7  list  the  expected  increase  in  acreage  required 
by  mining  and  associated  facilities  through  1990.   Figure  1-4  shows  the 
acres  of  disturbance  from  direct  mining  and  the  total  acres  of  dis- 
turbance for  low-,  mid-,  and  high-levels  through  1990.   Total 
acres  disturbed  in  the  mid-level  scenario  for  1978-80,  1981-85,  and 
1986-90  are  7,900  acres,  11,810  acres,  and  9,060  acres,  respectively, 
yielding  an  overall  total  of  28,770  acres  disturbed.   Of  these  acres  dis- 
turbed, a  total  of  8,970  acres  would  be  permanently  disturbed  by  1990. 


Projected  Water  Requirements 

The  two  primary  uses  of  water  that  would  increase  through  1990 
are  urban  use  and  mine  use,  which  includes  coal  handling.   Table  1-7 
lists  projected  water  requirements  for  urban  and  mine  use  of  the 
study  area  through  1990  based  on  water  requirements  for  development  listed 
in  Table  1-9.   Water  requirements  for  power  plants  included  in  the  mid- 
level  scenario  will  be  18,150  acre-feet  per  year  by  1980,  23,850  acre-feet 
per  year  by  1985,  and  remaining  at  23,850  acre-feet  per  year  thereafter. 


Analysis  Assumptions  and  Guidelines 

The  following  guidelines  and  assumptions  were  used  in  analysis 
of  regional  impacts. 
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TABLE  1-5 

CUMULATIVE  INCREASES  OVER  1977  LEVELS  PROJECTED  FOR 
DEVELOPMENT  AT  MID-LEVEL  IN  THE  STUDY  AREA 


Projected  increases 
(state y  private /  &  federal) 


1977 


1980 


1985 


1990 


Coal  mines 

Power  plant 
capacity  (megawatts) 

Tons  of  coal  mined 
(1000s  of  tons) 


12 
450 


26 

450 


33 

830 


7,404     20,255     27,450 


33 

830 

28,300 


Approximate 
population 


25,929      29,900      48,600 


54,400 


Miles  of 
railroad 


27 


55 


55 


Miles  of  new 
road 


30 


80 


130 
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Figure  1-3- 
Employment  Projections 
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Figure  1-4. 

Acres  of  Disturbance  for  Direct  Mining  and  Total 
Acres  of  Disturbance  to  1990  (For  Low-,  Mid-,  and  High-level) 


:^ 


21^ 


Mining 


Low-level  production 


21^ 


^ 


Total  Disturbance 


Mining 


Mid-level  production 
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Total  disturbance 


Mining 


High-level  production 


i^^ 


Total  disturbance 


Acres  disturbed  by; 


Key 


10,000  acres 


^ 
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Production  from  state  and  private  coal  lands. 

Production  from  ongoing  or  approved  mines  on 
federal  leases. 

Production  from  development  of  additional 

federal  coal. 

Anticipated  production  from  preference  right 

lease  areas. 

Anticipated  production  from  federal  areas 

of  interest. 


1.  Cumulative  impacts  will  be  analyzed  for  three  time  points 

(1980,  1985,  and  1990) . 

2.  Reclamation  schedules  will  vary  for  each  mining  proposal. 
Normally  reclamation  would  be  conducted  as  an  ongoing  pro- 
gram.  After  a  surface  mining  operation  has  been  in  progress 
for  2  to  3  years,  the  reclamation  plan  should  be  revegetat- 
ing  approximately  the  same  acreage  as  the  mining  is  disturb- 
ing annually.   The  following  revegetation  schedule  is  used 
as  a  guide  to  proper  restoration  of  livestock  grazing  land 
use: 

First  year  -  reshaping 

Second  year  -  topsoiling  and  seeding 

Third  year  -  rest  for  seeding  establishment 

Fourth  year  -  rest  for  plant  vigor 

Fifth  -  allow  grazing  with  controlled  management. 

3.  Mine  plan  analysis  includes  all  associated  facilities  re- 
quired to  fully  develop  the  plan  (i.e.,  powerlines,  roads, 
railroads,  power  plants,  and  land  needed  to  accomodate  in- 
creased population) .   Any  impacts  lasting  over  30  years 
are  considered  permanent. 

4.  The  level  of  mining  technology  will  not  change  significantly 
through  1990. 

5.  Some  state,  private,  and  federal  coal  will  be  developed  in 
northwest  Colorado  regardless  of  future  federal  actions, 
(see  low-level  production.  Table  8-1,  Chapter  8) . 

6.  Accelerated  development  of  other  energy  minerals  will  occur 
concurrently  with  coal  development  in  northwest  Colorado; 
this  will  include  oil  shale  as  projected  in  the  Final  Environ- 
mental Impact  Statement  for  the  Prototype  Oil  Shale  Leasing 
Program,  August  1973. 

7.  As  required  by  both  the  Federal  Coal  Leasing  Amendments 
Act  (FCLAA)  and  the  revised  leasing  regulations,  coal  leas- 
ing will  take  place  only  in  areas  where  a  comprehensive 
land  use  plan  has  been  prepared  and  where  such  leasing 

is  compatible  with  this  plan.   To  meet  this  requirement 
within  the  study  region,  all  coal  development  areas  will 
be  addressed  by  BLM  in  its  Management  Framework  Plans  (MFPs) 
described  under  Land  Use  Plans,  Controls,  and  Constraints, 
Chapter  3,  of  this  report. 

8.  Short-term  leases  that  would  be  needed  to  sustain  the  mid-level 
production  projection  would  be  issued  under  current  short-term 
standards.   It  is  assumed  that  when  these  leases  have  expired 
another  short-term  lease  will  be  issued  to  sustain  production 
and  not  increase  production.   A  modified  mine  plan  will  be  re- 
quired. 
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9.   The  demand  for  coal  will  remain  at  a  level  that  will  continue 
to  encourage  development  of  Colorado  coal. 

10.   Additional  assiomptions  regarding  acreage  and  water  require- 
ments for  various  elements  of  projected  coal-related  develop- 
ment area  presented  in  Tables  1-8  and  1-9. 
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TABLE  1-8 


ACREAGE  REQUIREMENTS  FOR  DEVELOPMENT 


Facility 


Acres  required 


Water-cooled  power  plant 
Mine-buildings,  shops 
Powerline  (230-kV) 
Powerline  (138  and  69-kV) 
Roads  (175'  right-of-way) 
Per  1,000  population  increase 
Railroads  (150'  right-of-way) 
Per  million  tons  of  coal  mined 


1  per  megawatt 
100  per  mine 

18  per  mile 

12  per  mile 

21  per  mile 
100 

18  per  mile 
100 


TABLE  1-9 


WATER  REQUIREMENTS  FOR  DEVELOPMENT 


Facility 


Power  plant  (water  cooled) 

Population  increase  (urban) 
Per  ton  of  coal  produced 


15  acre-feet  per  year 
per  megawatt 

150  gal Ions/day /per son  1/ 

10  gallons 


1/   50  gal/day  would  be  consumed  and  100  gal/day  would  be  returned  to 
streams  as  sewage. 
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CHAPTER  2 
DESCRIPTION  OF  THE  ENVIRONMENT 

PRESENT  ENVIRONMENT 


The  following  chapter  describes  the  physical,  biological,  and 
cultural  resource  values  which  consititue  the  environment  within  the    i 
study  region.   This  description  focuses  on  environmental  details  most 
likely  to  be  affected  by  possible  future  development  of  federal  coal. 

This  chapter  essentially  summarizes  detail  which  has  already  been 
covered  in  the  NWCCRES ,  but  it  also  includes  updated  information  gathered 
by  specialists  of  the  environmental  report  team. 
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GEOLOGIC  SETTING 


Topography 

The  coal-bearing  region  of  Moffat,  Routt,  and  northern  Rio  Blanco 
counties  is  characterized  by  broad  open  plains  with  low  relief  rang- 
ing in  altitude  from  about  5,200  to  7,700  feet.   Drainage  is  west- 
ward by  the  White  and  Yampa  Rivers.   A  more  complete  description 
can  be  found  in  the  Regional  Analysis  of  the  Northwest  Colorado 
Coal  Regional  Environmental  Statement  (NWCCRES) . 


Stratigraphy 

There  are  approximately  50  named  stratigraphic  formations  or 
groups  in  the  study  area,  ranging  in  age  from  Precambrian  to  Recent. 
Two  maps  by  Tweto  (1975a,  b)  have  been  used  for  this  study  and  are 
found  in  Appendix  A  of  the  NWCCRES.   For  a  discussion  of  the  non- 
coal-bearing  rocks  and  for  more  detail  concerning  the  coal-bearing 
sequence,  see  Stratigraphy  in  Chapter  II,  Regional  Analysis,  NWCCRES. 

Coal  beds  of  economic  interest  are  present  only  in  strata  of 
the  lies  and  Williams  Fork  Formations  of  Late  Cretaceous  age  and 
the  Fort  Union  Formation  of  Tertiary  age.   These  formations  were 
deposited  mostly  in  terrestrial  environments  consisting  of  sandstones, 
siltstones,  and  sandy  shales.   This  environment  also  included  swamps 
where  organic  material  accumulated,  ultimately  to  be  changed  into  coal 
beds. 


Structure 

Structurally,  northwest  Colorado  is  characterized  by  a  complex 
series  of  anticlines  and  synclines  with  many  subsidiary  folds  and  faults, 
These  features  are  best  shown  on  foldout  Map  4,  Appendix  A,  NWCCRES. 
As  shown  on  these  maps,  the  most  important  coal-bearing  formations 
commonly  occupy  the  flanks  of  anticlines  and  synclines. 


Geomorphology 

Most  of  the  region  under  study  is  underlain  by  moderately  resis- 
tant strata  of  late  Mesozoic  and  Tertiary  Age  modified  by  differential 
erosion.   The  resulting  surface  is  characterized  by  locally  steep  scarp 
slopes  and  moderately  steep  dip  slopes.   Landslides  and  slumps  typically 
occur  on  steep  slopes,  particularly  where  the  slopes  are  underlain 
by  soft  rocks. 
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A  characteristic  feature  of  northwest  Colorado  is  superimposed  streams 
that  disect  ridges,  hills,  and  other  structural  features.   An  example 
would  be  the  meanders  that  are  entrenched  along  the  Yampa  downstream  from 
Craig. 


Paleontology 

Fossils  are  found  in  most  of  the  sedimentary  rocks  in  the  study 
area,  ranging  from  brachiopods  and  trilobites  of  Paleozoic  age  to 
horse  and  camel  bones  of  Tertiary  Age. 

The  coal-bearing  strata  in  the  study  area  contain  plant  leaf 
impressions  in  the  coals  and  possible  vertebrate  remains  in  the 
non-marine  strata.  The  marine  late  Mesozoic  deposits  may  contain 
ammonites,  useful  as  guide  fossils,  and  Inoceramus  clams.  A  more 
complete  Paleontological  description  is  presented  in  the  Regional 
Analysis  of  the  NWCCRES  (Figure  RII-2) . 
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MINERAL  RESOURCES 


Coal 

The  three  coal  fields  of  the  study  area,  Yampa,  Danforth  Hills, 
and  Lower  White  River,  are  described  by  Landis  (1959)  and  Speltz 
(1976)  as  part  of  the  Green  River  Region.   The  Yampa  field  occurs 
at  the  extreme  southeast  edge  of  the  Washakie  Basin.   Most  of  this 
coalfield  is  Mesaverde  (Late  Cretaceous)  in  age  and  is  described 
as  noncoking,  high-volatile  C  bituminous.   Tables  2-1  and  2-2  show  the 
range  of  analyses  for  Routt  and  Moffat  Counties  Mesaverde  coals. 
The  Yampa  coalfield  contains  a  Tertiary  sub- region  north  of  Craig, 
as  shown  in  Figure  RII-3,  Regional  Analysis,  NWCCRES.  U.S.  Geological 
Survey  Bulletins  415  and  1027  report  that  the  Tertiary  Fort  Union  con- 
tains commercial  thickness  of  coal  throughout  and  is  mostly  sub- 
bituminous  (Table  2-3)  . 

Tables  2-4,  2-5,  and  2-5  present  chemical  analyses  postdating  the 
NWCCRES  for  coal  from  the  Yampa  coal  field.   The  statistics  for  these 
tables  come  from  analysis  of  17  coal  beds,  all  of  which  are  from  the 
Late  Cretaceous  coal-bearing  sequence  (Boreck  et  al.  1977) . 

The  Danforth  Hills  field  lies  between  the  White  and  Yampa  Rivers. 
Coal  beds  of  the  field  occur  in  the  Williams  Fork  and  lies  Formations 
of  the  Mesaverde  Group  (Figure  RII-4,  NWCCRES) .   Local  geology  is 
extremely  complex,  with  dips  ranging  from  near- vertical  in  the  west- 
ern part  of  the  field  to  near- horizontal  in  the  east  and  north.   The 
coal  is  described  as  noncoking,  high-volatile  C  bituminous. 

The  Lower  White  River  coal  field  lies  at  the  extreme  northwest 
part  of  the  Colorado  portion  of  the  Uintah  Basin  and  is  located  be- 
tween the  Danforth  Hills  coalfield  and  the  Utah  border  (Figure  RII-6, 
NWCCRES) .   The  coal  in  this  field  is  high-volatile  C  bituminous  and 
noncoking  with  a  range  of  analysis  found  in  Table  2-7. 

Speltz  (1975)  has  estimated  the  strippable  coal  resources  of  these 
fields  and  as  recent  as  his  figures  are,  they  are  too  conservative,  as 
indicated  on  page  II-9,  Regional  Analysis,  NWCCRES.   More  recent  and 
accurate  coal  resource  figures  are  not  available. 


Other  Minerals 

Other  economic  mineral  deposits  such  as  oil  and  gas,  oil  shale, 
bituminous  sandstone,  uranium,  zeolites,  placer  deposits  of  gold  and 
monazite,  and  lode  deposits  of  metals  are  found  in  the  study  area.   These 
minerals  are  discussed  in  the  Regional  Analysis  of  the  NWCCRES,  and  their 
occurrences  are  shown  on  map  foldout  5,  Appendix  B,  NWCCRES. 
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TABLE  2-1 
A  RANGE  OF  ANALYSES  FOR  ROUTT  COUNTY  MESAVERDE  COALS 


As  received  -  1^537  sanples 
High Low Mean 


Moistiore   (%) 18.3  5.6  9.4 

VolaUle  mtter   (%) 45.9  36.0  41.1 

Fixed  carbon  (%) 58.2  46.8  51.8 

Ash  (%) 16.5  2.6  6.9 

Sulfur  (%) 2.8  0.2  0.9 

Btu/lb 12,560  9,550  11,580 


TABLE  2-2 
A  RANGE  OF  ANALYSES  FOR  MDFFAT  COUNTY  MESAVERDE  COALS 


As  received  -  65  sanples 
High Low Mean 


Moisture  (%) 23.3  8.5  11.6 

Volatile  matter  (%) 49.7  37.4  42.0 

Fixed  carbon  (%) 56.3  47.2  53.8 

Ash  (%) 9.4  2.7  4.3 

Sulfur  (%) 1.0  0.2  0.3 

Btu/lb 12,120  8,860  11,500 


TABLE  2-3 
ANALYSIS  OF  TERTIARY  FORT  UNION  COAL 


Contents  Sairple  A  1/ Sanple  B  2/ 

As  received Dry    As  received Dry 

Moisture  (%) 18.5 

Volatile  matter  (%)  .   .   .   .     32.2 

Fixed  Carbon  (%) 44.5 

Ash  (%) 5.1 

Sulfur  (%) 0.3 

Btu/lb  9,842     10,360       9,330    10,290 


1/   U.S.  Geological  Siorvey  Bulletin  1027,  p.  208. 
2/   U.S.  Geological  Survey  Bulletin  415,  p.  248. 
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WATER  RESOURCES 


The  Northwest  Colorado  Coal  Regional  Environmental  Statement 
(NWCCRES)  Regional  Analysis,  presents  a  broad  overview  of  the  water 
resources  in  the  report  area  with  emphasis  on  the  water-yielding  char- 
acteristics of  major  streams.   The  limited  data  available  at  the  time  of 
preparation  of  the  Regional  Analysis,  however,  did  not  permit  a  specific 
hydrologic  appraisal  of  those  areas  where  coal  development  is  occurring 
or  where  future  development  is  expected. 

In  the  interim,  several  hydrologic  studies  have  been  completed  or 
are  in  progress  in  the  coal  areas  in  Northwestern  Colorado.   The  U.S. 
Geological  Survey  (USGS)  has  cased  and  finished  as  observation  wells  65 
coal  test  holes  drilled  by  the  U.S.  Bureau  of  Mines.   These  wells  will 
be  measured  periodically  to  monitor  future  changes  in  water  levels  and 
water  quality  in  conjunction  with  coal  development.  A  reconnaissance  of 
ground-water  resources  between  Craig  and  Steamboat  Springs  was  recently 
completed  by  Brogden  and  Giles  (1977) .   The  report  presents  water  level 
and  quality  of  water  data  for  79  wells  and  springs.   Hydrologic  studies 
related  to  coal  development  in  the  Yampa  River  Basin  are  currently  being 
conducted  by  the  USGS  in  cooperation  with  the  Bureau  of  Land  Management 
(BLM) ,  the  U.S.  Environmental  Protection  Agency,  the  U.S.  Forest  Service, 
Routt  County  Department  of  Environmental  Health,  Routt  County,  the  Upper 
Colorado  River  Compact  Commission,  and  the  Colorado  River  Water  Conser- 
vation District.   A  report  describing  those  studies  (U.S.  Geological 
Survey  1976)  presents  chemical  and  physical  data  for  252  wells  and 
springs  and  laboratory  analyses  for  water  samples  collected  at  119  sites 
on  streams  in  the  area. 

Perhaps  most  important,  however,  water-discharge  and  water-quality 
records  are  being  collected  by  the  USGS  in  cooperation  with  the  BLM  on 
seven  small  streams  that  drain  coal  areas  (Table  2-8  and  Map  2-1) ,  These 
data  are  believed  to  be  generally  representative  of  runoff  from  the  coal 
areas.   Records  for  1975  and  1976  water  years  are  published  in  basic 
data  reports  (USGS  1977a,  b) . 

Hydrologic  data  obtained  from  the  above  studies,  although  minimal 
and  subject  to  uncertainty  because  of  the  short  period  of  record,  pro- 
vide a  basis  for  approximating  general  conditions  of  groundwater  occur- 
rence in  and  for  estimating  quantity  and  quality  of  surface  runoff  from 
the  coal  areas.   Data  for  the  coal  areas  reveal  some  interesting  hydro- 
logic  relationships  between  those  areas  and  the  overall  report  area. 
Apparent  relationships,  however,  are  necessarily  very  generalized  and 
may  not  apply  to  specific  mine  areas. 


Ground  Water 

Existing  and  potential  coal-development  tracts  in  northwestern 
Colorado  typically  occur  in  those  areas  where  structural  deformation  and 
differential  erosion  have  exposed  coalbearing  formations  at  or  near  the 
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surface.   Not  surpisingly,  therefore,  most  coal-development  tracts  lie  on 
the  broad  dip-slope  surfaces  that  form  the  flanks  of  anticlinal  folds  such 
as  the  Williams  Fork  Mountains  and  the  Danforth  Hills. 

Streams  heading  on  these  uplifts  and  draining  to  the  principal  rivers 
have  cut  narrow  steep-sided  valleys  several  hundred  feet  deep  that  disrupt 
the  continuity  of  the  dipslope  surfaces,  leaving  segmented  interstream  areas 
up  to  several  miles  wide.   The  more  resistant  sandstone  beds  on  which  these 
dipslope  surfaces  are  cut  and  the  underlying  strata  containing  the  coal  beds 
are  typically  exposed  on  strike  in  the  sides  of  these  valleys. 

The  combination  of  geologic  structure  and  topography  in  most  coal  areas , 
therefore,  is  such  that  ground-water  recharge  on  the  high  interstream  areas 
tends  to  percolate  downward  to  the  first  relatively  impermeable  layer.   Al- 
though some  water  continues  downward  through  these  "perching"  layers,  most 
of  the  recharge  is  deflected  downdip  or  laterally  towards  the  bordering 
valleys - 

Characteristically  steep  hydraulic  gradients  in  the  downdip  direction 
indicate  that  ground-water  movement  downdip  is  significantly  impeded  in 
most  of  the  coal  areas.   Low  permeability  may  be  a  controlling  factor  in 
some  areas,  but  yields  up  to  10  gallons  per  minute  (gpm)  from  many  wells 
on  the  dipslope  surfaces  attest  to  moderate  permeability  in  the  proximity  of 
these  wells.   Moreover,  observations  indicate  that  most  of  the  ground-water 
recharge  occurring  on  the  interstream  dipslope  surfaces  is  discharged  later- 
ally along  the  nearby  valley  side  slopes.   This  discharge  commonly  is  evi- 
denced by  elongate  patches  of  giant  wild  rye  that  parallel  rock  outcrops. 
The  additional  moisture  provided  by  gro\ind-water  discharge  in  these  areas 
stimulates  plant  growth  but  generally  is  not  sufficient  to  saturate  the 
soil  veneer  and  appear  at  the  surface  as  springs.   The  meager  data  available 
suggests  that  faulting  and  increased  fracturing  transverse  to  the  direction 
of  dip  may  be  an  important  factor  in  determining  the  observed  patterns  of 
ground-water  movement.   More  data  are  required,  however,  before  inferred 
directional  permeability  can  be  related  to  structural  trends. 

The  top  of  the  zone  of  saturation  in  the  coal  areas  is  typically  graded 
to  the  level  of  the  perennial  streams  in  the  bottoms  of  the  principal  stream 
valleys  that  transect  the  dipslope  surfaces.   Above  this  level,  perched 
ground  water  generally  can  be  found  within  100  feet  of  the  surface.   These 
perched  zones  commonly  overlie  unsaturated  rocks  so  that  test  holes  often 
show  vertical  drainage  downward  from  shallow  aquifers  into  underlying  un- 
saturated coal  and  sandstone  beds.   Wells  tapping  perched  aquifers  seldom 
yield  appreciably  more  than  10  gpm.   The  water  generally  contains  750-1,500 
(milligrams  per  liter  (mg/1) )  dissolved  solids  and  is  a  calcixom  magnesiiom 
sulfate  or  magnesiiom  calci\jm  sulfate  type. 

Below  the  top  of  the  zone  of  saturation,  ground  water  typically 
occurs  under  confined  conditions  so  that  wells  on  the  valley  floors 
more  than  200  feet  deep  commonly  flow  at  the  land  surface.   Wells 
tapping  confined  aquifers  often  flow  more  than  10  gpm  but  seldom 
exceed  25  gpm.   Water  generally  contains  500-1,000  mg/1  dissolved 
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solids  and  is  typically  a  sodiiom  bicarbonate  type  with  lesser  amounts 
of  calcium,  magnesium,  and  sulfate. 

The  importance  of  coal  beds  as  aquifers  in  northwestern  Colorado 
is  uncertain  but  available  data  indicate  that  most  wells  in  the  coal 
areas  obtain  water  from  sandstone  beds  and  not  from  coal.   The  reason 
is  tentatively  attributed  to  the  preponderance  of  sandstone  in  rocks 
underlying  these  areas  rather  than  to  any  quantity  or  quality  of  water 
considerations.   Coal  beds  may  be  drained  where  they  lie  above  the 
top  of  the  saturated  zone,  but  below  that  level,  they  must  be  regarded 
as  potential  aquifers. 

Variations  in  ground-water  discharge  within  the  coal  areas  and 
the  relative  significance  of  that  discharge  to  the  total  water  yield 
of  the  report  area  are  poorly  defined.   In  general,  however,  greatest 
recharge  and,  consequently,  greatest  contribution  of  ground-water 
flow  to  streams  occurs  in  the  south  and  eastern  parts  of  the  coal 
area,  where  precipitation  is  highest.   Conversely,  lowest  ground-water 
contribution  to  streamflow  occurs  in  the  central  and  western  parts 
of  the  coal  area,  where  precipitation  is  lowest.   For  example,  ground- 
water effluent  indicated  by  base  flow  at  the  stations  listed  in 
Table  2-8,  which  lie  in  the  southern  and  eastern  parts  of  the  coal 
area,  averages  about  7  acre-feet  per  square  mile  per  year  (ac-ft/sq-mi/yr) . 
Most  streams  in  the  central  and  western  parts  of  the  area  have  no  base  flow. 

Assuming  an  average  annual  base  flow  (ground-water  effluent) 
from  the  overall  coal  areas  of  as  much  as  4  ac-ft/sq-mi  and  no  evapo- 
transpiration  losses  enroute  to  the  principal  rivers,  total  ground- 
water contribution  from  the  1,004  square  miles  of  coal  area  (Federal 
Register  Vol.  39,  no.  1,  Feb.  13,  1974,  and  MFP  update  for  lower 
White  River  coal  field)  would  be  about  4,000  acre-feet.   That  rep- 
resents less  than  0.3  percent  of  the  annual  water  yield  from  the 
report  area.   Actually,  significant  evapotranspi ration  losses  are 
probably  occurring.   The  above  figures,  therefore,  should  be  high 
and,  thus,  further  emphasize  the  relatively  insignificant  effect  of 
ground-water  effluent  from  the  coal  areas  on  the  total  water  budget. 

Following  the  above  logic,  dissolved  solids  contributed  by  ground- 
water effluent  from  the  coal  areas  to  the  rivers  in  the  report  area 
should  average  no  more  than  3,800  tons  annually.   This  is  about  1 
percent  of  the  total  dissolved  solids  yielded  annually  by  rivers 
draining  the  report  area. 
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Surface  Water 

Surface  runoff  from  the  coal  areas  ranges  widely  in  quantity 
from  one  part  of  the  report  area  to  another.   Highest  annual  run- 
off typically  occurs  from  the  eastern  coal  tracts  where  precipitation 
is  highest,  whereas  lowest  annual  runoff  occurs  from  the  western 
tracts  where  precipitation  is  lowest.   Conversely,  highest  peak 
discharges  per  unit  area  of  watershed  typically  occur  from  western 
tracts  where  runoff  is  generated  largely  by  high-intensity  convection- 
al  storms,  whereas  lowest  peak  discharges  per  unit  area  of  watershed 
typically  occur  from  eastern  tracts  where  runoff  is  generated  largely 
by  spring  snow  melt. 

Differences  in  runoff  from  the  various  coal  tracts,  however, 
are  dwarfed  in  comparison  to  differences  between  the  coal  areas  and 
the  mountain  areas.   Table  2-9  shows  that  annual  runoff  from  the 
coal  areas  (based  on  2  years  of  record)  averages  only  about  0.8  inch, 
whereas  annual  runoff  from  the  mountain  areas  averages  more  than  ten 
times  that  amount  and  is  as  high  as  27  times  that  amount  for  runoff 
from  the  Elk  River  watershed.   Assuming  an  average  annual  runoff 
of  0.8  inch,  total  annual  runoff  from  the  coal  areas  would  be  about 
43,000  acre-feet.   This  is  less  than  3  percent  of  the  total  runoff 
from  the  Yampa  River  siibbasin  (Table  2-10)  .   Because  of  evapotrans- 
piration  losses  from  streams  draining  the  coal  areas  and  because  of 
the  lack  of  data  from  low  runoff  watersheds  in  the  western  part  of 
the  report  area  (Table  2-9) ,  actual  water  yield  from  the  coal  areas 
probably  is  significantly  less  than  43,000  ac-ft/yr.   If  so,  water 
yield  from  the  coal  areas  may  be  as  little  as  1  percent  of  the  total 
runoff  from  the  report  area. 

Table  2-9  shows  that  measured  peak  discharges  per  unit  area  from 
the  gaged  coal  areas  are  unusually  small  for  watersheds  smaller  than 
35  square  miles.   Small  watersheds  characteristically  have  much  high- 
er unit  peak  discharges  than  large  watersheds,  often  exceeding  100 
ac-ft/sq-mi.   In  Table  2-9,  streams  draining  the  mountains  have  unit 
peak  discharges  more  than  an  order  of  magnitude  higher  than  those 
draining  the  comparatively  small  coal  watersheds.   This  apparent 
anomaly  may  be  attributed  in  part  to  the  short  period  of  record  for 
streams  draining  coal  areas  and  in  part  to  the  location  of  the  gaged 
streams  in  the  southcentral  and  eastern  parts  of  the  report  area, 
where  most  runoff  is  generated  by  spring  snow  melt  rather  than  by 
summer  convectional  storms. 

Field  observations,  however,  indicate  that  most  streams  draining 
coal  tracts  show  little  or  no  indications  of  high  peak  discharges.   Ap- 
parently, the  sandy  soils  in  most  coal  areas  and  the  permeable  clinker 
foinned  by  local  burning  of  coal  beds  absorb  most  of  the  rainfall,  thereby 
minimizing  runoff.   An  exception  may  occur  in  the  western  part  of  the 
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study  area  near  Rangely,  where  most  precipitation  is  generated  by 
high-intensity  convectional  storms.   There,  eroding  channels  indicate 
high  peak  discharges,  but  no  runoff  records  are  available. 

Available  data,  therefore,  indicate  that,  because  of  the  short 
period  of  record,  unit  peak  discharges  listed  in  Table  2-9  are  prob- 
ably low  for  streams  draining  coal  areas.   Nevertheless,  excessive 
flooding  appears  to  be  uncommon  in  most  of  the  coal  areas. 

Data  on  water  quality  presented  in  Table  2-11  show  significant 
differences  between  streams  draining  the  mountains  and  streams  draining 
coal  areas.   Snowmelt  riinoff  from  the  moiintains  is  typically  a  calcium 
bicarbonate  water  that  contains  less  than  175  mg/1  dissolved  solids 
during  the  spring  period.   As  snow-melt  contribution  to  these  streams 
decreases  during  the  summer  and  fall  and  flow  is  increasingly  derived 
from  ground-water  discharge ,  dissolved  solids  concentrations  increase 
about  three  fold,  to  as  much  as  450  mg/1.   Concentrations  of  sodiiom 
and  sulfate  ions  generally  increase,  but  not  sufficiently  to  change 
the  water  type. 

In  contrast,  runoff  from  the  coal  areas  commonly  contains  more 
than  700  mg/1  dissolved  solids  during  the  spring  and  fall,  about  three 
to  four  times  the  corresponding  values  for  mountain  areas.   No  single 
water  type  characterizes  the  coal  areas.   The  easternmost  areas 
yield  sodium  bicarbonate  water  like  the  nearby  mountains.   Water  from 
the  Danforth  Hills  coal  field  is  dominantly  a  magnesium  calcium 
bicarbonate  with  significant  amounts  of  sodium  and  sulfate  present. 
No  water-quality  data  are  available  on  runoff  from  the  western  part 
of  the  report  area. 

Assuming  an  average  dissolved  solids  concentration  in  runoff 
from  the  coal  areas  of  about  900  mg/1  (average  of  values  listed  in 
Table  2-11)  and  a  maximum  average  annual  runoff  of  43,000  ac-ft, 
total  dissolved  solids  load  in  runoff  from  the  coal  areas  would 
be  about  53,000  tons/yr.   This  is  about  18  percent  of  the  dissolved 
solids  yielded  by  the  Yampa  River  siobbasin  (Table  2-10)  .   As  previously 
stated,  however,  annual  runoff  from  the  coal  areas  is  probably  somewhat 
less  than  43,000  ac-ft  because  of  evapotranspiration  losses  and  minimal 
runoff  from  the  more  arid  tracts.   If  so,  the  above  figures  would  be 
less,  accordingly. 

A  comparison  of  suspended  sediment  loads  yielded  by  the  coal 
areas  with  that  yielded  by  the  overall  report  area  is  probably  not 
warranted  by  the  meager  data  in  Table  2-9.   However,  the  estimated 
annual  unit  suspended  sediment  yields  from  the  coal  watersheds  (Table  2-9) 
were  all  less  than  the  corresponding  value  for  the  Yampa  River  at  Maybell. 
Normally,  sediment  yield  per  unit  area  of  watershed  decreases  progres- 
sively with  increasing  size  of  a  basin  because  of  deposition  of  a 
part  of  the  load  as  flows  move  downstream.   For  example,  Hadley  and 
Schumm  (1961)  report  that  sediment  yields  on  Lance  Creek  in  eastern 
Wyoming  decreased  from  1.10  ac-ft/sq-mi  in  the  head  water  areas  to 
0.33  ac-ft/sq-mi  on  the  main  stem,  as  the  size  of  the  watershed  in- 
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creased  from  about  0.5  to  about  2,000  square  miles.   On  that  basis,  unit 
sediment  yields  from  the  small  coal  areas  listed  in  Table  2-9  would 
be  expected  to  be  three  to  four  times  as  high  as  that  from  the  Yampa 
River  at  Maybell. 

Table  2-9  shows  that  the  highest  annual  suspended  sediment  load 
from  the  gaged  coal  areas  was  measured  on  Wilson  Creek  near  Axial.   This 
is  consistent  with  field  observations,  which  show  that  the  Wilson  Creek 
channel  is  entrenched  and  eroding  for  a  distance  of  about  4  miles  up- 
stream from  the  gaging  station.   Other  streams  listed  in  Table  2-9 
are  comparatively  stable  or  have  channel  reaches  where  sediment  dep- 
osition is  occurring  upstream  from  the  gaged  sites. 

The  average  annual  suspended  sediment  load  (Table  2-9)  for 
streams  draining  coal  areas  is  only  29  tons/sq-mi,  about  one- third 
the  load  in  the  Yampa  River  at  Maybell.   These  data,  although  in- 
adequate for  computing  sediment  yield  from  the  coal  areas ,  tend  to 
confirm  field  observations  indicating  that  coal  areas  in  the  south- 
central  and  eastern  parts  of  the  report  area  are  generally  stable  and 
contribute  comparatively  little  sediment  to  the  principal  streams. 

No  data  are  available  for  the  western  coal  areas,  which  are 
comparatively  arid  and  siibject  to  locally  high  rates  of  channel  and 
upland  erosion.   Sediment  yield  from  this  part  of  the  coal  area  prob- 
ably exceeds  500  tons/sq-mi/yr,  which  is  more  than  17  times  as  high  as 
the  corresponding  sediment  yield  from  coal  areas  in  the  south- central 
and  eastern  parts  of  the  report  area.   Most  of  this  high  sediment  load 
is  entering  the  White  River  and  moving  downstream  into  storage  reservoirs 
on  the  Colorado  River,  reducing  their  useful  life  expectancy. 


Alluvial  Valley  Floors 

Preservation  of  the  hydrologic  function  of  alluvial  valley  floors 
is  emphasized  in  the  Surface  Mining  Control  and  Reclamation  Act  (SMCRA)  of 
1977  (see  Chapter  1,  Related  Reviews,  Identification  of  Alluvial  Valley 
Floors) .   The  term  alluvial  valley  floors  refers  to  those  unconsolidated 
stream-laid  deposits  holding  streams  where  water  availability  is  sufficient 
for  sxibirrigation  or  flood  irrigation  agricultural  activities.   Not 
included  in  this  category  are  those  upland  areas  that  are  generally  over- 
lain by  a  thin  veneer  of  colluvial  deposits  composed  chiefly  of  debris 
from  sheet  erosion,  deposits  by  unconcentrated  runoff  or  slope  wash, 
together  with  talus,  other  mass  movement  accumulation,  and  windblown  deposits, 

Technically,  the  identification  of  alluvial  valley  floors  requires 
hydrologic  data  for  both  surface-  and  ground-water  resources  collected 
over  a  period  sufficiently  long  to  appraise  the  adequacy  of  the  water 
supply  for  agricultural  activities.   These  data  are  not  currently  available 
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for  most  streams  draining  the  coal  areas.   From  a  practical  standpoint, 
however,  the  adequacy  of  the  water  supply  for  agricultural  activities  at 
any  given  location  can  be  equated  with  ongoing  farming  operations.   The 
perennial  need  for  additional  forage  for  livestock  in  the  report  area 
coupled  with  farming  and  ranching  experience  over  many  decades  have  led 
to  the  development  of  virtually  all  those  valley  floors  where  agricultural 
activities  are  economically  feasible. 

On  that  basis,  it  is  possible  to  approximate  the  significance  of 
alluvial  valley  floors  to  surface  coal  mining  in  the  study  area.   Ob- 
servations show  that  the  lower  reaches  of  most  perennial  and  some  inter- 
mittent stream  valleys  in  the  Yampa  and  Danforth  Hills  coal  fields  un- 
doubtedly qualify  as  alluvial  valley  floors.   In  contrast,  the  Lower 
White  River  coal  field  in  the  arid  western  part  of  the  report  area  has  no 
alluvial  valley  floors. 

The  Office  of  Surface  Mining  is  developing  criteria  which  will  tech- 
nically define  alluvial  valley  floors.   These  criteria  should  be  completed 
in  October,  1978. 
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CLIMATE 


The  study  area  is  one  of  geographical  and  meteorological  complexity. 
Climatic  conditions  vary  widely  within  short  distances.   Rugged  mountains, 
deep  valleys  and  canyons,  and  large  plateaus  or  mesas  characterize  the  ter- 
rain.  The  mountains  of  the  Continental  Divide  provide  an  effective  barrier 
to  moisture- laden  air  that  reaches  into  the  Great  Plains  from  the  Gulf  of 
Mexico.   The  basic  types  of  climate  are  (1)  semiarid  and  (2)  undifferentiated 
highlands  (Trewartha  1961) .   Temperatures  are  cold  in  winter  and,  except 
for  the  higher  elevations,  warm  in  siommer.   Precipitation  falls  mostly  from 
air  of  Pacific  origin  and  occurs  most  frequently  during  the  summer  half  of 
the  year.   Occurrences  of  severe  weather  are  infrequent. 

Variation  in  weather  are  related  to  synoptic-scale  high  and  low  pres- 
sure systems  that  move  with  the  mid-latitude  westerlies.   From  fall  to  spr- 
ing, considerable  snowfall  occasionally  accompanies  the  low  pressure  storms. 
Prevailing  winds  are  westerly  over  the  higher  elevations  and  are  highly  dep- 
endent on  the  valley  orientiation  in  the  lower  valleys. 


Temperature 

Mean  annual  temperatures  in  the  study  area  (for  cities  with  available 
data)  range  from  46.5°  F  at  Dinosaur  National  Monument,  in  the  southwestern 
portion,  to  39.0*-'  F  at  Yampa,  in  the  southeastern  mountains.   However,  the 
high  mountain  areas  (elevations  about  11,000  feet)  have  mean  annual  temper- 
atures that  are  generally  less  than  32°  F  (Map  2-2) . 

July  is  the  warmest  month  of  the  year  in  the  study  area.   The  mean 
July  temperature  varies  considerably  thoughout  the  study  area,  ranging 
from  the  mid  to  upper  50s  (o  F)  in  the  higher  elevations  to  the  mid  70s 
in  the  lower  elevations.   Conversely,  the  coldest  month  is  January,  during 
which  the  mean  monthly  temperature  does  not  vary  much  between  locations. 
January  temperatures  generally  range  from  mid  teens  to  the  low  20s,  depend- 
ing on  the  location. 

Temperature  extremes  data  indicate  that  during  a  20-year  period  of 
data  collection  (1951-1970)  extreme  temperatures  within  the  study  area 
ranged  as  much  as  150  Fahrenheit  degrees  (Benci  and  McKee  1977) .   The 
warmest  temperature  during  this  20-year  period  was  100°  F  at  Hayden  (June 
1956)  and  at  Meeker  (June  1954) .   The  coldest  temperature  was  -50°  F  at 
Steamboat  Springs  in  January  1963. 


Growing  Season 

The  length  of  the  growing  season  varies  considerably  within  the  study 
area.   Locations  in  the  southwestern  portion  experience  the  longest  grow- 
ing seasons,  while  at  locations  of  12,000  feet  MSL  (above  mean  sea  level) 
there  may  be  only  a  few  days  between  occurrences  of  freezing.   The  area 
just  west  of  Rangely  has  an  elevation  of  5,224  feet  MSL.   This  area,  along 
the  White  River  Valley,  has  a  growing  season  of  120  days.   Conversely, 
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steamboat  Springs,  one  of  the  highest  stations  in  the  study  area  with  grow- 
ing season  data,  can  expect  only  28  consecutive  days  with  minimum  temperatures 
above  32°  F. 

Since  some  species  of  plants  are  vulnerable  to  light  freezes  while 
others  are  affected  only  by  hard  freezes,  growing  season  data  for  temper- 
atures of  32°F,  28°F,  24OF,  20°F,  and  16°F  are  shown  in  Table  2-12. 

Consideration  of  the  date  of  the  first  fall  freeze  is  particularly 
important  when  attempting  to  revegetate  stripped  areas.   To  ensure  vegeta- 
tion survival  during  the  winter,  seedlings  of  grass,  shrubs,  or  trees  that 
are  used  for  revegetation  may  need  to  be  mature  before  the  first  day  with  a 
freezing  or  sxob-freezing  temperature.   The  average  day  of  the  first  occur- 
rence of  32°  F  at  Rangely  is  approximately  mid-September,  while  at  Steamboat 
Springs  the  first  freeze  normally  occurs  on  July  21. 


Precipitation 

Precipitation  (rainfall  plus  the  water  equivalent  of  snowfall)  over 
most  of  the  study  area  is  relatively  low  compared  to  other  areas  of  the 
United  States.   High  elevation  is  a  major  cause  of  this,  since  the  water 
content  of  the  atmosphere  generally  decreases  with  height.   About  91  percent 
of  the  land  in  the  study  area  lies  above  6,000  feet  MSL,  so  the  amount  of 
moisture  available  for  precipitation  is  relatively  low  with  respect  to 
other  places  in  the  nation. 

Precipitation  amounts  vary  strikingly  over  the  study  area.   The  extreme 
southwestern  portion,  just  west  of  Rangely,  receives  less  8  inches, 
while  the  highest  mountain  peaks,  in  the  eastern  portion,  receive  over  30 
inches.   Map  2-3  shows  the  isohyet  pattern  resulting  from  the  analysis  of 
precipitation  data  for  the  study  area.   August  is  the  month  with  the  highest 
amount  of  precipitation  during  the  year,  when  approximately  11  percent  of 
the  total  annual  precipitation  falls.   Conversely,  approximately  7  percent  of 
the  annual  total  falls  during  each  of  the  months  of  March,  October,  and 
November,  making  these  the  driest  months  during  the  year. 


Snowfall 

Snowfall  totals  are  highly  dependent  on  terrain  elevation  and  on 
orientation  of  mountains  and  mountain  ranges.   The  terrain  elevation  within 
the  study  area  ranges  from  5,224  feet  (about  4  miles  west  of  Rangely,  in 
the  southwestern  portion  of  the  study  area)  to  12,180  feet  (at  Mount  Zirkel, 
in  the  northeastern  border  of  the  study  area) .   Annual  snowfall  totals  at 
these  locations  range  from  less  than  30  inches  to  more  than  400  inches, 
respectively . 
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The  snowfall  season  in  the  lower  elevations  (generally  in  the  western 
portion  of  the  study  area)  lasts  approximately  6  months,  from  November 
through  April,  although  snow  has  been  reported  during  other  months  of  the 
year.   The  highest  elevations  in  the  eastern  portion  of  the  study  region 
have  snow  through  much  of  the  year  except  June,  July,  and  August,  when 
little,  if  any,  snow  falls.   December  and  January  are  the  snowiest  months; 
in  each  month  approximately  20  percent  of  the  total  annual  precipitation 
for  the  study  area  falls.   July  is  the  month  during  which  snowfall  is  least 
likely.   When  it  does  occur  during  July  it  is  generally  limited  to  the  high- 
est elevations. 

Droughts 

The  frequency  of  droughts  is  an  important  consideration  in  the 
determination  of  revegetation  success.   Annual  precipitation  totals  can 
be  used  as  general  indicators  of  drought  conditions.   Siibnormal  precipi- 
tation totals  can  indicate  probable  drought  conditions  that  may  cause 
failures  of  revegetation  attempts.   Drought  conditions  may  develop  whenever 
a  certain  location  receives  less  than  75  percent  of  its  normal  precipi- 
tation ("Weather"  1974). 

The  analysis  of  the  long-term  precipitation  data  shows  that  one-year 
drought  conditions  can  be  expected  once  out  of  every  11  years  in  the  east- 
ern portion  of  the  study  region  and  once  every  5  years  in  the  western  por- 
tion.  Two-year  droughts  can  be  expected  once  every  132  years  in  the  east- 
ern portion  and  once  every  29  years  in  the  western  portion  of  the  study 
area. 


Relative  Hijmidity 

Annual  relative  hiimidities  in  the  study  region  average  58  percent. 
The  highest  mean  monthly  relative  humidity  of  75  percent  occurs  in  January. 
Conversely,  June  has  the  lowest  mean  monthly  humidity  -  49  percent. 


Visibility  Patterns 

Visibility  is  normally  excellent  throughout  the  study  area.   The  near- 
est available  weather  service  stations  with  visibility  data  indicate  that 
an  average  annual  visibility  of  25  miles  can  be  expected.   This  figure  was 
obtained  by  averaging  the  annual  visibility  data  from  Eagle,  Colorado,  and 
Rock  Springs  and  Rawlins,  Wyoming.   Eagle  is  18  miles  south.  Rock  Springs 
is  40  miles  north- northwest,  and  Rawlins  is  53  miles  north  of  the  border 
of  the  study  area. 

The  average  visibility  is  highest  during  the  summer  and  lowest  during 
the  winter.   The  average  visibility  is  less  during  the  winter  predominantly 
because  of  snow,  fog,  and  blowing  snow  (in  descending  order  of  frequency). 
During  the  siommer  months,  the  only  significant  restrictions  to  visibility 
are  rain  or  drizzle.   Restrictions  of  visibility  to  7  miles  or  less  by 
dust,  smoke,  or  haze  are  rare. 
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wind  Patterns 

The  complex  terrain  of  the  study  area  causes  major  local  distortion 
of  the  large-scale  wind  pattern.   At  lower  elevations,  the  large-scale  flow 
pattern  has  very  little  influence  on  local  winds.   Instead,  valley-induced 
circulations  dominate  the  local  flow.   At  higher  elevations,  the  large- 
scale  wind  pattern  produces  the  local  flow  pattern,  but  deviations  from  the 
large-scale  pattern  are  caused  by  terrain  features  such  as  mountain  ridges 
and  peaks. 

Annual  wind  roses  for  Grand  Junction  and  Eagle  are  presented  in 
Figures  2-1  and  2-2.   Both  of  these  wind  roses  reflect  the  predominance  of 
downslope  or  downvalley  flow,  with  a  secondary  maximum  for  upslope  or  up- 
valley  winds.   This  type  of  pattern  is  characteristic  of  most  lower  eleva- 
tion, valley  locations.   At  higher  elevations,  the  wind  patterns  tend  to 
have  a  prevailing  westerly  to  southwesterly  flow  (National  Climatic  Center 
1971-1976;  N.M.C.  1964) .   However,  significant  variations  can  occur  at 
higher  elevations  because  of  terrain  influences,  such  as  channeling  by 
ridges  and  deflection  around  mountain  peaks. 

Seasonal  wind  patterns  show  little  change  from  one  season  to  the  next 
at  Eagle.   This  results  from  the  persistence  of  the  valley-induced  upslope 
and  downslope  flows  during  each  of  the  seasons.   The  highest  frequency  of 
light  wind  speed  occurs  during  the  winter  because  of  cold  air  settling  into 
valley  basins. 

Wind  speed  data  shows  that  most  of  the  region  experiences  annual  average 
wind  speeds  of  less  than  10  mph.   Detailed  wind  speed  data  from  Grand  Junction, 
Colorado  (75  miles  south  of  the  study  area) ,  indicates  that,  on  a  monthly 
basis,  June  has  the  highest  average  wind  speed,  9.8  mph,  while  January  has 
the  lowest,  5.6  mph.   The  average  annual  wind  speed  for  the  period  1941-1970 
at  Grand  Junction  is  8.1  mph  (National  Climatic  Center  1971). 


Severe  Weather  Events 


Thunderstorms  and  Tornadoes 

Points  in  the  study  area  are  likely  to  experience  from  33  to  43  days 
with  thunderstorms  during  the  year  (National  Climatic  Center  1976;  Lands- 
berg  1969) .   In  comparision,  the  most  thunderstorm  days  in  the  state  of 
Colorado,  over  70  per  year,  occur  over  the  southeastern  portion  of  the  state. 

Tornadoes  are  rare  in  the  study  area.   In  Colorado,  tornadoes  rarely 
occur  in  the  mountains  along  the  Continental  Divide  and  in  the  areas 
west  of  those  mountains  (National  Oceanic  and  Atmospheric  Administration  1974) 
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Figure  2-1. 

ANNUAL  WIND  ROSE  -GRAND  JUNCTION,    COLORADO,    1959-1968 

Sources:      National   Climatic  Center,  1959-1968. 
National  Climatic  Center,    1968. 

*      (1  knot  =    1.15  miles   per  hour) 
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Figure  2-2. 

ANNUAL  WIND  ROSE  -  EAGLE,  COLORADO,  1965-19  74 

Sources:   National  Climatic  Center,  1965-1974 
National  Climatic  Center,  1968. 

*  (1  knot  =  1.15  miles  per  hour) 
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Hailstorms 

Hail  in  the  study  area  is  not  unusual.   Approximately  7  percent  of  the 
thunderstorms  produce  hail  that  reaches  the  ground  (Flora  1956) .  Hail  occurs 
most  often  over  the  extreme  southeastern  portion  in  the  mountainous  terrain, 
in  the  vicinity  of  Yampa.   As  many  as  four  to  six  days  with  hail  are  recorded 
there  on  the  average  each  year.   The  remainder  of  the  study  area  averages  about 
one  hail  day  per  year,  except  in  the  central  portion  where  Craig,  Colorado, 
reports  slightly  more  than  three  days  of  hail  per  year. 

Heavy  Rainfall  Events 

The  heaviest  theoretical  rainfalls  for  the  United  States  have  been 
calculated  using  real  data  as  input  for  mathematical  rainfall  models.   These 
calculations  indicate  that  the  study  area  has  a  mean  recurrence  interval  of 
100  years  for  30-minute  rainfalls  of  1.2  inches.   Therefore,  rainfalls  of 
this  intensity  can  be  expected  once  every  100  years.   Similarly,  24-hour 
rainfalls  of  3.0  inches  can  be  expected  once  every  100  years  (Hershfield  1951) 
(Table  2-13) . 

Flooding  and  Streamflow 

The  study  area  is  situated  within  the  Upper  Colorado  River  Basin.   The 
main  rivers  are  the  Green  River,  the  Little  Snake  River,  the  Yampa  River, 
and  the  White  River.   All  of  these  rivers  eventually  flow  into  the  Colorado 
River  in  eastern  Utah. 

Flooding  is  possible  during  the  late  spring  and  early  summer.   Most 
of  the  water  that  runs  into  the  river  systems  comes  from  snowmelt  at 
the  higher  elevations.   The  streams  in  the  west  experience  snowmelt  runoff 
before  the  streams  in  the  east  (Irons  1965) •   During  a  year  with  normal 
snowfall  and  normal  springtime  temperatures,  no  general  flooding  occurs, 

although  the  river  levels  may  become  quite  high  (National  Oceanic  and  i 

Atmospheric  Administration  1974) .   However,  during  years  with  heavy  snow  | 

cover  or  sudden  spring  warming  (or  both) ,  widespread  flooding  may  occur. 

» 

f 

Blizzards  } 

Blizzard  conditions  rarely  occur  in  the  study  area.   On  high  plateaus  ' 

and  the  upper  slopes  of  the  higher  mountains,  blizzard  conditions  are  more  I 
likely  since  wind  speeds  are  higher  and  temperatures  are  lower.   However, 

blizzards  are  more  coiranon  on  the  high  plains  of  eastern  Colorado  than  in  the  t 

western  portions  of  the  state.   Furthermore,  blizzards  on  the  Colorado  plains  | 
are  less  frequent  and  less  intense  than  in  states  to  the  north  and  east 

(National  Oceanic  and  Atmospheric  Administration  1974)  .  f 
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TABLE  2-13 

MAXIMUM  EXPECTED  RAINFALL  AMOUNTS  (IN  INCHES)  PER  DURATIONS 
FOR  SELECTED  RECURRENCE  INTERVALS  FOR  THE  STUDY  AREA  1/ 


Rainfall 
duration 
(hours) 


Rainfall  recurrence  intervals  (years) 

1     2     5     10     25     50     100 


^5 

1 

2 

3 

6 

12 

24  (1  day) 
48  (2  days) 
96  (4  days) 
168  (7  days) 
240  (10  days) 


0.3 

0.4 

0.6 

0.8 

1.0 

1.1 

1.2 

0.4 

0.5 

0.8 

1.0 

1.2 

1.4 

1.5 

0.5 

0.7 

1.0 

1.2 

1.4 

1.7 

1.9 

0.6 

0.8 

1.1 

1.3 

1.5 

1.8 

1.9 

0.7 

0.9 

1.2 

1.5 

1.8 

2.0 

2.3 

0.8 

1.1 

1.5 

1.7 

2.1 

2.4 

2.7 

1.0 

1.2 

1.7 

2.0 

2.4 

2.7 

3.0 

- 

1.3 

1.8 

2.1 

2.6 

3.1 

3.2 

- 

1.6 

2.1 

2.3 

2.9 

3.2 

3.5 

- 

1.8 

2.2 

2.6 

3.0 

3.5 

3.9 

_ 

2.0 

2.6 

3.0 

3.2 

3.7 

4.0 

1/  Values  obtained  from  isopluvial  analyses, 
Sources:   Hershfield,  1961;  Miller  1964. 
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"Extreme  Mile"  Winds 

In  the  study  area,  "extreme  mile"  winds  (very  strong  sustained  winds) 
can  result  from  strong  pressure  gradients  associated  with  localized  severe 
thunderstorms  or  with  extra- tropical  cyclones  (less  frequently) .   Strong 
winds,  although  not  necessarily  "extreme  mile"  winds,  most  frequently 
occur  with  passages  of  cold  fronts  during  the  spring. 

In  the  study  area,  there  is  a  mean  recurrence  interval  of  50  years 
for  80  mph  winds.   Winds  of  90  mph  have  a  mean  recurrence  interval  of  100 
years.   Relative  to  other  states  in  the  Rocky  Mountain  Region,  Colorado 
ranks  as  one  of  the  lowest  for  wind  destruction  potential. 


Pollution  Dispersion  Potential 


General  Characterization 

The  pollution  dispersion  potential  for  the  study  area  is  somewhat 
worse  than  the  average  dispersion  potential  for  the  contiguous  United 
States.   Approximately  one- third  of  the  United  States  has  worse  dispersion 
potential  than  the  study  area.   The  pollution  dispersion  potential  is  an 
indicator  of  the  ability  of  the  atmosphere  to  disperse  or  dilute  air 
pollutants  and  is  related  to  air  ventilation.   In  general,  a  high  pollution 
dispersion  potential  (high  ventilation)  is  desirable,  since  it  lowers  the 
pollution  concentrations  that  can  be  expected  at  the  ground  level. 


Ventilation 

Ventilation  values  as  well  as  mixing  heights  and  transport  wind  for 
the  study  area  appear  in  Table  2-14.   Ventilation  is  the  product  of 
mixing  height  and  transport  wind.   A  high  ventilation  value  is  indicative  of 
good  dispersion.   The  mixing  height  refers  to  the  height  above  the 
ground  below  which  turbulence  causes  the  air  to  be  well  mixed.   Turbulence  in 
the  lower  atmosphere  is  produced  mainly  by  frictional  effects  from  the  ground 
and  objects  on  the  ground  as  well  as  by  the  transfer  of  heat  from  the  ground 
to  the  atmosphere  on  sunny  days.   The  transport  wind  is  the  average  wind 
speed  in  the  mixed  layer  of  the  atmosphere  between  the  ground  and  the  mixing 
height. 


Dispersion  and  Wind  Flow  in  Valleys 

The  strongest  influence  on  prevailing  wind  patterns  within  valleys  in 
the  study  area  is  the  orientation  of  the  valleys.   At  higher  elevations, 
the  large-scale  atmospheric  circulation  patterns  are  the  strongest  influence 
on  prevailing  winds. 

Dispersion  conditions  in  valleys  are  strongly  affected  by  valley  flow 
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patterns.   Drainage  flow  (downslope  flow)  generally  causes  poor  dispersion, 
since  only  weak  mechanical  mixing  occurs  when  these  stable  conditions  are 
present.   The  daytime  upslope  flow  provides  good  dispersion  within  a  valley. 
Pollutant  emissions  from  lower  elevations  are  carried  up  along  the 
moiontain  slopes  and  enter  the  large-scale  flow  at  higher  elevations. 

In  any  given  valley  the  downslope  flow  generally  lasts  longer  than  the 
upslope  flow.   For  this  reason,  the  downslope  flow  normally  dominates  the 
annual  wind  pattern  at  the  lower  elevations  within  valleys.   A  similar  but 
lesser  effect  is  associated  with  the  upslope  flow.   Furthermore,  the  down- 
slope  flow  follows  roughly  the  same  path  as  the  drainage  of  water  in  the 
valleys,  whereas  the  upslope  flow  follows  more  complicated  patterns, 
influenced  mainly  by  the  surface  exposure  to  sunshine. 

Figure  2-3  shows  the  annual  wind  direction  frequencies  (at  the  30-foot 
level  above  the  ground)  for  a  weather  station  located  within  the  Yampa 
River  Valley  near  Hayden,  Colorado.   This  river  valley  is  generally  oriented 
east-west  with  lower  elevations  in  the  western  portions  and  higher  elevations 
in  the  eastern  portions.   Downslope  flow  is  characteritically  an  easterly 
wind  (winds  blowing  from  east  to  west)  and  this  station  frequently  records 
downslope  winds.   Both  the  upslope  and  downslope  flow  regimes  are  more 
prominent  with  clear  skies,  and  both  are  likely  to  be  weak  or  absent  with 
heavy  cloud  cover.   Nighttime  downslope  flow  along  river  drainages  becomes 
more  pronounced  during  the  winter  because  of  longer  nights  and  the  pres- 
ence of  snow  cover,  while  the  upslope  flow  is  stronger  during  the  sxommer 
because  there  is  more  sunshine  and  a  lack  of  snow  cover. 


Airsheds 

Valleys  in  the  study  area  form  airsheds  where  dispersion  is  often 
limited.   Major  airsheds  are  shewn  in  Map  2-4.   Dispersion  is  most  limited 
in  these  airsheds  during  nights  with  clear  skies,  when  downslope  flow  along 
river  drainages  becomes  predominant.   During  periods  of  poor  dispersion  at 
night,  air  pollution  emissions  are  swept  into  and  contained  within  the 
valley  basins  until  daytime  heating  causes  the  flow  to  reverse  and  dispersion 
to  improve.   The  largest  airsheds  are  defined  by  the  valley  basins  of  the  Yampa, 
White,  and  Colorado  Rivers.   Most  of  the  smaller  airsheds  drain  into  these 
basins.   The  areas  outside  of  the  airshed  boundaries  in  Map  2-4  are  mostly 
at  higher  elevations  where  large-scale  weather  patterns  dominate  the  air 
flow  and  dispersion.   The  valley-induced  upslope  and  downslope  flows  (see 
Dispersion  and  Wind  Flow  in  Valleys)  are  dominant  within  the  airsheds. 
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PERCENT  FREQUENCY  OF 
OCCURRENCE  FOR  WIND  DIRECTION 


Figure  2-3.    ANNUAL  WIND  DIRECTION  FREQUENCIES  AT  WEATHER 
STATION  LOCATED  3.7  MILES  EAST-SOUTHEAST  OF  HAYDEN,  COLORADO 

Source  of  Data:   Steams-Roger,  1974,  1975,  1976. 
Period  of  Record:   1974-1976. 
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AIR  QUALITY 


Federal  and  State  Designations 

Under  the  1977  federal  Clean  Air  Act  Amendments,  all  areas  of  the 
country  were  designated  as  Class  II  except  for  "mandatory"  Class  I  areas. 
In  mandatory  Class  I  areas,  visibility  cannot  be  impaired.   There  are  two 
mandatory  Class  I  areas  in  the  study  area.   These  include  the  northern  tip 
of  the  Flat  Tops  Wilderness  Area  and  the  western  part  of  the  Mount  Zirkel 
Wilderness  Area.   The  Dinosaur  National  Monument  is  a  Colorado  Category  I 
area.   The  eastern  part  of  the  monioment  falls  within  the  study  area.   These 
areas  are  shown  in  Map  2-5.   The  Colorado  Category  II  and  federal  Class  II 
areas  can  be  reclassified  by  the  state;  however,  mandatory  Class  I  and  Colo- 
rado Category  I  areas  cannot  be  reclassified. 

As  required  by  the  Clean  Air  Amendments  of  1977,  Colorado  classified 
all  areas  using  existing  air  quality  monitoring  data.   In  the  study  area, 
the  area  within  the  city  limits  of  Craig  has  been  designated  as  not  meeting 
primary  federal  total  suspended  particulates  (TSP)  standards.   Rio  Blanco 
Coiinty,  part  of  which  falls  within  the  study  area,  has  been  designated  as 
not  meeting  the  federal  primary  standards  for  oxidants.   No  other  violations 
of  federal  standards  for  TSP,  SO2,  oxidants,  CO,  or  NO2  are  reported 
(Federal  Register,  May  3,  1978). 


Existing  Air  Quality 

The  national  standards  for  all  pollutants  except  TSP  and  oxidants  are 
being  attained  (defined  limits  are  not  being  exceeded)  within  the  study  area. 
The  federal  primary  standard  for  oxidants  is  being  violated  in  Rio  Blanco 
County,  part  of  which  falls  within  the  southern  part  of  the  study  area. 
The  federal  primary  standard  for  TSP  is  being  violated  in  the  city  of  Craig. 

The  cities  (Rangely,  Meeker,  Craig,  Hayden,  and  Steamboat  Springs)  and 
the  mine  sites  (Colowyo  and  Utah  International)  where  the  air  monitoring 
sites  in  the  study  area  were  located  are  shown  on  Map  2-6. 

The  monitors  at  the  oil  shale  Tracts  C-a  and  C-b  and  at  Black  Sulfur 
Creek  are  just  south  of  the  study  area.   These  sites  are  in  Rio  Blanco  County 
and  are  about  20  miles  southwest  of  Meeker,  which  is  very  near  the  southern 
bo\andary  of  the  study  area. 


Total  Suspended  Particulates 

TSP  concentrations  in  the  rural  areas  were  generally  lower  than  concen- 
trations measured  in  cities  and  towns.   Annual  geometric  mean  concentrations 
for  1975-1976  at  the  four  Colowyo  mine  sites  ranged  from  12  to  28  ug/m^. 
Since  mining  activity  was  being  performed  in  1977,  the  data  do  not  represent 
typical  rural  conditions.   The  annual  geometric  mean  concentrations  at  the 
Tract  C-a  and  C-b  sites  are  also  relatively  low,  ranging  from  8  to  18  ug/m-^. 
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The  C-a,  C-b,  and  Black  Sulfur  Creek  sites  are  actually  just  south  of  the 
study  area  but  are  close  enough  to  be  indicative  of  conditions  in  the  region. 

The  concentrations  measured  in  several  cities  in  1976  ranged  from 
45  ug/m-^  for  Meeker  to  119  ug/m^  for  Craig.   These  values  should  be  compared 
to  the  federal  primary  standard  of  75  ug/m-^  and  the  Colorado  standard  of 
45  ug/m3  for  annual  geometric  average  concentrations.   The  measured  concen- 
tration data  are  presented  in  Table  2-15. 

Gaseous  Pollutants 

The  available  data  for  sulfur  dioxide,  nitrogen  dioxide,  carbon 
monoxide,  photochemical  oxidants,  and  non-methane  hydrocarbons  are  much  more 
limited  than  are  the  data  for  TSP.   Most  of  the  recent  data  for  these  other 
pollutants  were  measured  at  the  Tract  C-a  and  C-b  sites,  just  south  of  the 
study  area.   Nevertheless,  these  data  provide  an  indication  of  the  background 
levels  in  the  area.   These  data  are  presented  in  Tables  2-16  through  2-20. 

The  arithmetic  mean  sulfur  dioxide  concentrations  at  the  monitoring 
sites  are  very  low  compared  to  both  federal  and  state  standards.   None  of 
the  values  are  greater  than  1  ug/m^. 

The  recent  annual  arithmetic  averages  of  the  nitrogen  dioxide  con- 
centrations at  Tracts  C-a  and  C-b  are  also  low,  never  exceeding  5  ug/m-^. 
The  federal  annual  standard  is  100  ug/m^. 

The  8-hour  carbon  monoxide  concentrations  are  all  less  than  half  the 
federal  standard  of  10,000  ug/m^.   The  largest  8-hour  value  is  5,325  ug/m^, 
which  is  small  compared  to  the  federal  standard  of  40,000. 

The  photochemical  oxidant  concentrations  are  higher  than  would  be  ex- 
pected for  remote  rural  areas.   The  largest  concentrations  at  both  Tracts 
C-a  and  C-b  exceed  the  federal  standard  of  160  ug/m^ . 

The  maximum  concentrations  of  non-methane  hydrocarbons  at  the  Tract  C-a 
and  C-b  sites  also  violate  the  3-hour  6-9  a.m.  federal  standard  of 
160  ug/m-^. 

The  U.S.  Environmental  Protection  Agency  recognized  that  high  concen- 
trations of  photochemical  oxidants  and  their  precursors,  non-methane  hydro- 
carbons, may  occur  in  remote  areas,  such  as  the  Tract  C-b  site.   The  U.S. 
Environmental  Protection  Agency  has  determined  that  these  areas  should  not 
be  designated  as  "non-attainment"  areas  (areas  where  there  is  a  violation 
of  standards)  since  the  high  hydrocarbon  and  oxidant  measurements  are  most 
likely  caused  by  natural  sources  and/or  transport  of  the  pollutants  from 
major  urban  areas  (U.S.  Environmental  Protection  Agency  1978a) . 
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TABLE  2-16 
A  SUMMARY  OF  MONITORED  SO2  CONCENTRATIONS  (ug/in3) 


Type 

of 

Sampling 

Arithmetic 

3-hour 

24-hour 

area 

Location 

period 

mean 

maximum 

maximum 

Rural 

Hayden  weather 
station 

1/76-12/76 

2 

91 

23 

Rural 

Tract  C-a 

1 

2/76-1/77 

3 

- 

- 

2/75-1/76 

8 

114 

37 

2 

2/76-1/77 

<1 

— 

— 

2/75-1/76 

5 

178 

24 

3 

2/76-1/77 

8 

— 

- 

2/75-1/76 

3 

50 

19 

Rural 

Tract  C-b 

11/75-10/76 

<1 

- 

- 

020 

11/74-10/75 

<1 

32 

30 

021 

11/75-10/76 

<1 

_ 

_ 

11/74-10/75 

1 

66 

43 

022 

11/75-10/76 

<1 

_ 

_ 

11/74-10/75 

<1 

27 

14 

023 

11/75-10/76 

<1 

_ 

^ 

11/74-10/75 

1 

88 

43 

024 

11/75-10/76 

1 

_ 

^ 

11/74-10/75 

1 

78 

29 
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TABLE  2-17 
SUMMARY  OF  MONITORED  NO2  CONCENTRATIONS  (ug/m^) 


Type 

of 

Sampling 

Arithmetic 

3 -hour 

24-hour 

area 

Location 

period 

mean 

maximum 

maxim-um 

Tract  C-a 

1 

2/76-1/77 

<1 

2/75-1/76 

2 

3 

2/76-1/77 

1 

2/75-1/76 

<2 

Tract  C-b 

11/75-10/76 

5 

020 

11/74-10/75 

4 

023 

11/75-10/76 

2 

11/74-10/75 

2 

TABLE  2-18 


A  SUMMARY  OF  MONITORED  CO  CONCENTRATION  (ug/m^^) 


Type 
of 

Sampling 

Arithmetic 

3-hour 

24-hour 

area 

Locatior 

i 

period 

mean 

maximxam 

maximum 

Rural 

Tract 

C- 

■a 

1 

2/76-1/77 
2/75-1/76 

382 
895 

1,777 
3,766 

3,585 

3 

2/76-1/77 
2/75-1/76 

519 
932 

2,087 
5,386 

4,418 

Tract 

C- 

•b 

11/75-10/76 

605 

1,689 

- 

020 

11/74-10/75 

1, 

,080 

4,651 

4,502 

023 

11/75-10/76 
11/74-10/75 

1 
1, 

,352 
,114 

3,539 
2,475 

- 
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TABLE  2-19 
SUMMARY  OF  MONITORED  PHOTOCHEMICAL  OXIDANTS  (ug/m3) 


Type 

of 

Sampling 

Arithmetic 

1-hour 

area 

Location 

period 

mean 

maximum 

Tract 

C-a 

1 

2/76-1/77 

70 

70 

2/75-1/75 

66 

135 

3 

2/76-1/77 

64 

64 

2/75-1/75 

60 

177 

Tract 

C-b 

11/75-10/75 

53 

148 

020 

11/74-10/75 

69 

>160 

023 

11/75-10/76 

56 

124 

11/74-10/75 

68 

152 

TABLE  2-20 
A  SUMMARY  OF  MONITORED  NON- METHANE  HYDROCARBONS  (ug/m^) 


Type 

6-9  am 

of 

Sampling 

Arithmetic 

3-hour 

area 

Location 

period 

mean 

maximiom 

Tract  C-a 

1 

2/76-1/77 

64 

2/75-1/76 

76 

2 

2/76-1/77 

45 

2/75-1/75 

102 

3 

2/76-1/77 

13 

2/75-1/76 

69 

4 

2/76-1/77 

37 

2/75-1/76 

62 

Tract  C-b 

020 

11/75-10/76 

54 

11/74-10/75 

74 

023 

11/74-10/76 

571 

11/74-10/75 

131 

303 


289 


135 


452 
708 

2,597 
595 
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Baseline  Concentrations 

The  air  quality  maintenance  area  analyses  from  northwest  Colorado 
show  that  the  baseline  (normal)  TSP  level  in  Moffat  and  Routt  Counties 
is  about  28  ug/m-^.   This  value  does  not  reflect  the  influence  of  cities, 
highways,  and  major  point  sources  but  rather  reflects  the  influence  of 
dust  generated  by  agricultural  activities  in  the  area.   This  baseline 
number  was  computed  from  the  rural  TSP  data  presented  in  Table  2-15,  which 
were  taken  in  Moffat  or  Routt  County.   All  rural  sites  except  Black  Sulfur 
Creek  and  Tracts  C-a  and  C-b  are  in  these  two  counties. 

The  remaining  rural  TSP  data  presented  in  Table  2-15  were  used  to 
compute  a  baseline  value  of  10  ug/m-^  for  Rio  Blanco  County.   Both  baseline 
values  are  averages  of  the  reported  geometric  mean  concentrations  for  the 
different  sites  and  time  periods.   Since  most  of  the  sources  in  the  study 
area  are  located  in  Moffat  and  Routt  Counties,  a  single  particulate  baseline 
concentration  of  28  ug/m-^  was  selected  as  the  standard  for  determining  all 
ambient  air  quality  impacts  in  the  study  area. 

Baseline  concentrations  can  be  estimated  for  the  other  pollutants, 
(S0«,  NO^,  CO,  photochemical  oxidants,  and  non-methane  hydrocarbons)  from 
the  data  in  Tables  2-15  through  2-20.   These  available  data  sets  are  small. 
They  were  calculated  from  data  collected  mostly  at  oil  shale  tracts  C-a  and 
C-b,  which  were  the  only  gaseous  pollutant  monitoring  data  available.   On 
this  basis  examination  of  this  data,  annual  baselines  were  estimated  for 
TSP,  S02f  N02f  and  CO  of  28,  2,  2,  and  860  ug/m^ ,  respectively.   A  3-hour 
baseline  concentration  of  447  ug/m-^  for  non-methane  hydrocarbons  was  estimated. 
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SOILS 


The  soil  associations  (soil  mapping  units)  of  the  study  area 
have  been  grouped  into  five  categories  at  the  order  level  of  soil 
taxonomic  classification:   Alfisols,  Aridisols,  Entisols,  Incept- 
isols,  and  Mollisols.   These  orders  are  shown  for  the  study  area 
on  map  foldout  8  in  Appendix  B,  NWCCRES.   The  soil  associations 
within  each  order  are  described  in  Table  2-21  as  are  the 
environmental  characteristics  important  to  soil  formation  and  rec- 
lamation potentials.   The  order  level  is  the  broadest  category  of 
soil  classification  based  on  morphology,  with  factors  of  climate, 
topography,  parent  material,  time,  and  biotic  factors  affecting 
soil  formation  and  shaping  soil  properties  characteristic  of  each 
order.   In  general,  the  orders  of  the  study  area  can  be  described 
as  follows. 


Alfisols 

Soils  of  the  order  Alfisol  have  light-colored,  low  organic 
matter  surface  layers,  displaying  translocation  of  clays  to  the 
lower  profile  without  a  depletion  of  base  saturation  in  the  sur- 
face layers.   Within  the  study  area,  the  Alfisols  are  found  at  ele- 
vations from  8,000  to  11,000  feet  and  where  there  is  precipitation 
of  20+  inches,  a  cryic  (cold)  soil  temperature  regime,  growing  season 
of  0  to  70  days  on  mountain  slopes,  and  occur  predominantly  on  mesas 
under  a  coniferous  forest.   Parent  material  includes  a  variety  of 
igneous  and  sedimentary  rocks,  tilth  is  poor  due  to  lack  of  organic 
matter  in  the  surface  layers,  and  water  is  available  for  plant  growth 
for  at  least  a  3-month  period  each  year.   The  reclamation  potential 
for  soils  of  this  order  are  rated  poor  due  to  excessive  slopes,  coarse 
fragments,  shallowness,  and  short  growing  season.   They  occur  pri- 
marily in  Routt  County,  with  minor  areas  in  Moffat  and  Rio  Blanco 
Counties,  totaling  287,784  acres  (7  percent  of  the  total  area  of 
the  three  counties) . 


Aridisols 

The  most  significant  properties  of  this  order  are  lack  of  water 
available  to  plants  for  extended  periods,  surface  layers  light  colored 
and  low  in  organic  matter,  and  accumulations  of  clay  and  carbonates, 
which  may  occur  in  the  profile  due  to  less  intensive  leaching  in  the 
drier  climate.   These  soils  can  be  found  in  areas  of  elevation  ranging 
from  5,000  to  9,000  feet,  where  there  is  precipitation  of  8  to  20 
inches  depending  on  elevation,  mesic  and  frigid  soil  temperature 
regimes,  and  a  growing  season  of  50  to  140  days.   These  areas  are 
found  on  mesas,  uplands,  valley  bottoms,  terraces,  and  foothills. 
Parent  material  includes  sedimentary  rocks  of  sandstone,  shales, 
muds tones,  and  siltstones  altered  by  wind  and  water.   The  areas 
are  often  sparsely  vegetated  with  sagebrush,  grasses,  greasewood. 
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or  pinyon- juniper.   The  reclamation  potentials  are  rated  poor  to 
good  depending  upon  droughtiness,  shallowness,  clayey  textures,  and 
excessive  slopes.  The  majority  of  the  Aridisols  can  be  found  in  Moffat 
County,  with  the  remainder  in  Rio  Blanco  and  Routt  Counties.   Total 
land  surface  includes  779,188  acres,  about  19  percent  of  the  total. 


Entisols 

Entisols  are  those  soils  that  show  little  or  no  evidence  of 
profile  development.   Acciomulation  of  organic  matter  may  occur  in 
the  top  few  inches  as  well  as  slight  loss  of  carbonates  from  the 
surface  layer.   The  soils  are  dominated  by  mineral  soil  material 
associated  with  recent  deposits  of  either  wind  or  water  or  associated 
with  conditions  where  rates  of  erosion  exceed  rates  of  deposition  and 
profile  development.   The  soils  occur  in  areas  ranging  from  5,000  to 
8,000  feet  in  elevation,  having  precipitation  of  8  to  18  inches,  mesic 
and  frigid  soil  temperature  regimes,  a  growing  season  of  90  to  140  days, 
a  landscape  position  of  alluvial  fans,  floodplains,  uplands,  mesas, 
breaks,  and  canyons,  and  a  vegetative  type  varying  from  sagebrush,  bitter- 
brush,  saltbrush,  to  pinyon- juniper  stands.   Parent  material  consists 
mainly  of  sedimentary  rocks.   Reclamation  potentials  range  from  poor  to 
good  depending  upon  excessive  slopes,  excessive  salts,  semi-droughtiness, 
or  shallowness.   Total  surface  coverage  is  about  2,132,584  acres  (51 
percent  of  two  counties'  areas),  primarily  in  Moffat  County  with  a  minor 
portion  in  Rio  Blanco  County. 


Inceptisols 

Inceptisols  are  young  soils  having  altered  surface  layers  with  loss 
of  bases,  iron,  and  aluminum,  but  retaining  some  weatherable  minerals. 
The  profile  does  not  represent  extreme  weathering  but  is  more  developed 
than  Entisols.   Another  characteristic  typical  to  the  order  is  lack  of 
accumulated  horizons  of  clay  and  iron  and  aluminum  oxides.   These  soils 
in  the  study  area  range  in  elevation  from  11,000  to  12,000  feet,  have 
precipitation  of  20+  inches,  a  pergelic  soil  temperature  regime,  a 
growing  season  of  30  days,  and  have  developed  under  coniferous  forest 
and  other  alpine  vegetation  on  mountain  tops.   Reclamation  potential 
is  rated  poor  due  to  shallowness,  excessive  slopes,  coarse  fragments, 
and  short  growing  season.   These  soils  are  found  only  in  the  higher 
elevations  of  Routt  County,  covering  21,720  acres  (1  percent  of  the 
county's  total  area). 


Mollisols 

Soils  classified  as  Mollisols  have  dark-colored  organic  and 
base  enriched  surface  layers  varying  from  7  to  20+  inches  thick. 
The  enriched  surface  layers  are  indicators  of  increased  soil  form- 
ing processes  associated  with  the  higher  precipitation  zone  of  15 
to  20+  inches.   There  are  more  silicate  clays  in  the  subsoil  and 
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carbonates  and  salts  are  translocated  to  greater  depths  than  in 
Aridisols.   These  soils  occur  at  elevations  of  6,500  to  9,000  feet, 
have  frigid  and  cryic  soil  temperature  regimes,  and  occur  where  there 
is  a  growing  season  of  30  to  110  days  and  a  landscape  position  on 
mountain  slopes,  benches,  and  uplands.   The  vegetation  may  vary  from 
sagebrush,  mountain  shrubs,  saltbrush,  forbs,  to  grasses.   The  soils 
generally  exhibit  a  good  reclamation  potential  due  to  the  good  surface 
layer  qualities  and  sufficient  moisture  for  good  plant  growth.   However, 
the  reclamation  potential  rating  may  be  lower  in  areas  with  high  coarse 
fragment  content,  excessive  slopes,  droughtiness,  clayey  textures, 
shallowness,  and  short  growing  season.   Mollisols  cover  an  area  of 
921,724  acres  or  about  22  percent  of  the  total  study  area. 

An  overall  analysis  shows  that  a  significant  amount  of  the  report 
area  soils  are  classified  as  Entisols  (51%) ,  Mollisols  (22%) ,  and 
Aridisols  (19%) .   Insignificant  amounts  of  Inceptisols  (1%)  and  Alfisols 
(7%)  can  be  found  in  the  higher  elevations  of  the  report  area.   Reclamation 
potentials  are  quite  variable,  ranging  from  poor  to  good,  depending  upon 
excessive  slopes,  shallowness,  high  coarse  fragment  content,  high  clay 
textures,  excessive  salts,  droughtiness,  and  short  growing  season.   To  a 
certain  extent,  referring  to  the  soil  associations  (family  level  of  soil 
taxonomy)  in  Appendix  D,  NWCCRES,  will  complement  the  broad  view  expressed 
by  the  discussion  of  soil  orders.   Presently,  the  USDA,  Soil  Conservation 
Service  is  conducting  a  detailed  soil  survey  within  the  study  area 
boundaries.   Initial  soil  survey  studies  have  revealed  considerable 
variations  of  soil  physical  and  chemical  characteristics  beyond  those 
discussed  by  soil  associations.   Before  any  specific  coal  development 
is  initiated,  a  detailed  soil  survey  would  need  to  be  consulted  to 
determine  soil  suitability  for  reclamation. 
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VEGETATION 


Descriptions  of  each  type  and  locations  of  each  type  are  found 
on  map  foldout  9  in  Appendix  B  of  the  NWCCRES .   For  a  more  detailed 
description  of  each  vegetative  type,  refer  to  NWCCRES  Regional  Chap- 
ter 2  (Description  of  environment,  Terrestrial  Flora) ,  pages  11-49 
through  11-57. 

Nine  primary  and  two  secondary  vegetative  types  are  found  in 
northwest  Colorado.   The  primary  types  are  grassland,  sagebrush, 
mountain  shrub,  conifer,  barren,  pinyon- juniper,  saltbush,  grease- 
wood,  and  cropland;  the  secondary  types  are  aspen  and  river-bottom 
(see  Map  9,  Appendix  B,  NWCCRES) .   Type  designations  are  those 
used  by  the  BLM  as  described  in  BLM  Manuals  9160-9162. 

The  vegetation  of  this  region  is  a  complex  mosaic  where  soils, 
climate,  aspect,  altitude,  grazing,  and  general  land  use  history 
are  the  controlling  factors  in  plant  distribution.   Moisture  is 
most  often  the  dominant  limiting  factor  for  the  distribution  of 
vegetation  on  the  western  slope  of  the  Rocky  Mountains  (Jcimes  and 
Marr  1966) . 

At  elevations  of  5,000-7,000  feet,  the  mountain  shrub  type  develops 
where  snow  collects  and  lies  late,  or  where  moisture  is  adequate 
throughout  spring  and  early  summer.   Progressing  toward  the  drier 
lower  end  of  the  scale,  it  is  evident  that  on  deep  well-drained  soils 
sagebrush  communities  dominate  all  locations  where  moisture  limits 
other  vegetative  types. 

Pinyon- juniper  type  is  located  in  areas  where  precipitation  is 
similar  to  sagebrush  type,  but  soils  are  very  shallow  or  nearly  non- 
existent. 

Conifer  type  is  marginal,  and  usually  occurs  in  areas  of  highest 
elevation,  coolest  soils  and  highest  annual  precipitation. 

Aspen  types  occur  in  areas  where  soils  are  well-developed  and 
soil  moisture  conditions  are  good;  it  is  often  a  transition  zone 
between  the  mountain  shriib  and  conifer  types. 

Saltbush  and  greasewood  types  are  found  in  the  areas  of  the 
region  with  lowest  precipitation  and  elevation.   They  occur  where 
the  soils  are  saline-alkaline,  poorly  drained,  and  often  underdeveloped. 
Greasewood  type  dominates  where  soils  are  the  most  saline-alkaline 
and  are  most  poorly  drained. 

The  grasslands  occur  on  sites  that  range  from  deep  soil,  wet 
mountain  meadows  to  dry,  rocky  hillsides.   Grassland  types  of  the 
region  have  deteriorated  much  and  have  become  increasingly  less  im- 
portant to  the  biological  system  of  the  area.   Some  areas  that  were 
formerly  grassland  types  have  been  converted  to  sagebrush  by  historic 
cattle  over-grazing. 
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Barren  areas  are  primarily  Rock  Outcrops,  areas  of  bentonite 
clay,  and  areas  where  very  little  soil  has  developed  because  annual 
precipitation  is  very  low. 

The  following  table  (Table  2-22)  is  a  percentage  and  acreage 
breakdown  by  vegetative  type  for  the  study  area.   Sage,  mountain  shr\ab, 
and  pinj on- juniper  are  the  major  vegetative  types  affected  in  the  study 
area. 


Threatened  and  Endangered  Species 

Vegetation  has  not  been  studied  in  sufficient  depth  to  determine 
locations  of  threatened  or  endangered  species  within  the  study  area. 


TABLE  2-22 


VEGETATION  TYPES  FOR  STUDY  AREA 


Vegetative  type  1/ 


Percentage 


Acres 


Sage 

Mountain  shrub 

Pinyon- j  uniper 

River  bottom 

Aspen 

Cropland 

Conifer 

Barren 


49.7 
14.7 
26.0 
0.5 
3.8 
3.8 
1.1 
0.3 


Total 


2,148,284 

633,600 

1,122,603 

21,848 

166,444 

166,444 

48,860 

13,109 

4,321,192  2/ 


1/  Grassland,  greasewood,  and  saltbrush  are  excluded  because  they  are 

an  insignificant  percentage  of  the  total  vegetation  affected. 
2/  Excludes  National  Forest  lands,  which  will  not  be  affected  by  mining. 
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ANIMALS 


Wildlife 


Terrestrial  Fauna 

The  wildlife  of  northwestern  Colorado  form  a  diverse  matrix  of 
mammals,  birds,  amphibians,  reptiles,  and  insects.   Soils,  vegetation, 
climate  and  other  environmental  factors  influence  the  distribution, 
composition,  and  population  structure  of  the  fauna  within  any  given 
area;  these  components  must  be  understood  before  a  meaningful  analysis 
of  the  fauna  can  be  undertaken. 

While  some  animals  may  be  tied  closely  to  a  particular  plant  com- 
munity, vegetative  type,  or  soil  association,  others  range  more  widely 
and  may  be  found  in  a  variety  of  ecosystems,  depending  on  the  time  of 
year. 

Generally,  ecological  information  is  limited  for  the  majority  of 
the  wildlife  species  found  in  the  study  area.   More  information  is 
available  for  species  of  higher  recreational  and/or  economic  value  to 
man  than  for  those  species  that  lack  these  values. 

A  few  of  the  important  game  species  in  the  area  as  well  as  the 
threatened  and  endangered  species  expected  to  be  found  will  be  mentioned 
here.   The  Terrestrial  Fauna  section  of  Chapter  II  in  the  NWCCRES 
contains  more  detailed  information  on  the  habitat  requirements  and 
general  characteristics  of  the  wildlife  species  found  in  this  region 
and  Appendix  D  of  the  NWCCRES  provides  a  complete  list  of  species  and 
their  associated  habitats. 

Six  of  the  ten  species  classified  by  the  Colorado  Division  of  Wild- 
life (DOW)  as  big  game  can  be  found  in  the  study  area.   Cougar  (Felis 
concolor)  and  black  bear  (Ursus  americanus)  can  be  found  in  specific  areas 
of  the  region.   High  densities  of  these  species  do  not  occur  due  to  their 
solitary  and  wandering  nature.   Black  bear  are  omnivorous,  feeding  on 
berries  and  vegetation  as  well  as  on  small  rodents  and  carrion.   Mule  deer 
are  the  main  food  source  for  cougars  in  this  area. 

The  four  remaining  big  game  species  are  herbivorous  and  should 
be  considered  primary  consumers.   Some  animals,  such  as  mule  deer 
(Odocoileus  hemionus)  are  primarily  browsers  while  some  others  (e.g., 
the  elk)  utilize  grass  and  forbs  to  a  greater  degree. 

Of  these,  only  the  mule  deer  (Odocoileus  hemionus)  are  distrib- 
uted over  the  entire  region.   Elk  (Cervus  canadensis)  and  pronghorn 
antelope  (Antilocapra  americana)  are  commonly  seen  in  specific  areas 
of  the  region,  some  of  which  are  critical  habitat  because  they  are 
deer  fawning  and  elk  calving  grounds  and  therefore  extremely  important 
to  the  survival  of  these  species.   These  critical  habitat  areas  are 
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sites  used  traditionally  because  of  vegetation  and  nearness  to  migration 
routes.   The  exact  distribution  of  the  white-tail  deer  (Odocoileus 
virginianus)  is  not  known;  some  individuals  have  been  sighted,  as  re- 
ported in  Ecology  Consultants,  Inc.,  Yampa  Valley  Analysis  (1972). 

Components  of  the  winter  range  are  generally  recognized  as 
being  the  limiting  factors  for  these  species.   Severe  winter  weather 
and  the  quantity  and  quality  of  food  of  the  winter  range  normally 
limit  the  carrying  capacity  of  a  range. 

The  critical  winter  range  is  the  single  most  important  factor 
controlling  the  populations  of  mule  deer,  elk,  and  antelope.   Animals 
are  completely  dependent  on  critical  winter  range  for  survival  during 
times  of  highest  stress  due  to  snow  and  cold,  which  reduce  food  and 
shelter. 

Sage  grouse  is  the  main  upland  game  bird  in  the  study  area,  being 
hunted  throughout  the  coal  resource  area.   The  strutting  grounds  for  this 
species  are  scattered  throughout  the  region  and  are  traditional  use  areas 
and  therefore  considered  critical  for  its  survival. 

Mule  deer,  elk,  antelope,  and  sage  grouse  are  hunted  extensively 
within  the  study  area. 


Threatened  and  Endangered  Species 

Six  species  of  endangered  wildlife  are  known  or  believed  to  inhabit 
the  study  area.   Four  of  the  species  are  on  the  U.S.  Department  of  the 
Interior's  list  of  endangered  fauna.   These  are  the  American  peregrine 
falcon  (Falco  peregrinus) ,  the  black- footed  ferret  (Mustela  nigripes) , 
the  whooping  crane  (Grus  americana) ,  and  the  bald  eagle  (Haliacetus 
leucoephalus) .   The  other  two,  the  river  otter  (Lutra  canadensis)  and 
the  greater  sandhill  crane  (Grus  canadensis  tabida)  are  on  the  State 
of  Colorado's  endangered  fauna  list. 

Peregrine  falcons  (Falco  peregrinus)  are  occasionally  sighted 
within  the  study  area,  but  not  on  a  regular  basis.   Although  there 
is  the  possibility  that  this  species  nests  in  northwestern  Colorado, 
no  nests  have  been  located  within  the  study  area,  and  only  migration 
and  hunting  activities  have  been  noted. 

Several  recordings  of  black-footed  ferret  (Mustela  nigripes) 
have  been  made  in  Moffat  and  Rio  Blanco  Counties  in  the  past  years. 
The  last  known  sighting  of  the  black-footed  ferret  was  in  1906  by  Felger. 
A  1977  BLM  internal  report  for  the  Craig  District  indicated  there  was  no 
evidence  of  black-footed  ferrets  but  there  were  hundreds  of  acres  of 
possible  habitat.   Black-footed  ferrets  are  generally  found  in  prairie  dog 
towns,  prairie  dogs  being  their  primary  source  of  food.   "Most  authors 
are  in  agreement  the  M^  nigripes  never  has  been  common  in  Colorado" 
(Armstrong  1972) . 
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The  U.S.  Fish  and  Wildlife  service  is  attempting  to  establish 
a  new  population  of  the  extremely  rare  and  endangered  whooping  crane 
(Grus  americana) ,  by  using  greater  sandhill  cranes  as  foster  parents. 
The  population  of  greater  sandhill  cranes  involved  in  this  restor- 
ation effort  migrates  through  northwestern  Colorado;  one  young  whoop- 
ing crane  has  been  reported  in  the  Piceance  Basin,  just  south  of  the 
study  area. 

The  bald  eagle  (Haliacetus  leucoephalus)  was  placed  on  the  U.S. 
Department  of  the  Interior's  list  of  endangered  fauna  on  February  14, 
1978.   Bald  eagles  can  be  found  along  open  water  throughout  the  region 
during  the  winter.   Main  winter  concentration  areas  occur  along 
the  White,  Yampa,  Williams  Fork,  and  Little  Snake  Rivers.   The  numbers 
of  eagles  wintering  in  the  area  vary  from  year  to  year  depending 
mainly  on  the  harshness  of  the  weather  in  this  area  and  further  north. 
It  is  possible  that  a  few  pairs  remain  in  the  region  to  nest  although 
most  migrate  north  in  the  spring  There  is  probably  one  pair  that 
nest  along  the  Little  Snake  River. 

The  bald  eagle  winters  near  open  water  and  will  range  30-40  miles 
to  feed.   They  eat  fish,  water  fowl  and  some  road  kills. 

Winter  concentration  areas  are  Lilly  Park,  confluence  of  Little 
Snake  River  and  Yampa  River  and  White  River  near  Agency  Park  and  four 
miles  west  of  Piceance  Creek.   They  prefer  riparian  type  habitat,  river 
bottoms,  and  cottonwoods  with  large  roosting  trees. 

The  range  of  the  river  otter  (Lutra  canadensis) ,  as  described 
by  D.  M.  Armstrong  (1972) ,  indicates  that  this  species  is  found  in 
Moffat  County  along  Little  Snake  River,  and  Yampa  River  in  Yampa  Canyon. 
In  Rio  Blanco  County,  there  is  a  record  of  a  specimen  in  the  White 
River  Valley.   These  are  past  records,  and  there  is  some  doubt  as  to 
the  continued  existence  of  this  species  in  the  region.   "I  doubt 
that  the  otter  now  exists  in  Colorado,  save  perhaps  as  occasional 
wandering  individuals"  (Armstrong  1972) .   River  otters  are  sociable 
animals  and  often  two  or  more  otters  are  seen  together.   River  otters' 
principal  food  is  made  up  of  a  variety  of  animal  matter;  fish,  inver- 
tebrates, amphibians,  reptiles,  birds,  and  small  mammals  may  be  taken, 
with  fish  making  up  a  major  portion  of  the  diet. 

The  greater  sandhill  crane  (Grus  canadensis  tabida)  has  been 

put  on  the  State  of  Colorado's  Endangered  Species  List.  The  birds 

found  in  the  study  area  are  the  only  significant  nesting  popula- 
tion known  for  Colorado. 

The  sandhills  are  primarily  vegetarians  although  some  animal 
matter  is  taken,  such  as  insects,  frogs,  snails,  fish,  and  small 
rodents.   A  wide  range  of  plant  species  is  taken,  including  both  marsh 
plants  and  domesticated  plants,  such  as  wheat. 
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Domestic  Fauna 

The  niimber  of  animals  and  class  of  livestock  in  the  area  in  any  one 
year  is  dependent  on  market  and/or  forage  conditions.   Many  livestock 
operations  have  been  shifting  from  sheep  to  cattle  in  recent  years  for 
economic  reasons. 

The  major  classes  of  livestock  that  utilize  this  region  are  cattle 
(Bos  sp.)  and  domestic  sheep  (Ovis  sp.);  there  are  approximately  112,500 
cattle  and  200,000  sheep  within  the  area.   Of  this  number,  about  38,700 
cattle  and  200,000  sheep  use  public  lands  during  some  portion 
of  the  year.   Some  horses  (Equus  sp.) ,  domestic  as  well  as  wild  and  free- 
roaming,  are  also  found  within  the  region.   Population  estimates  of 
domestic  horses  indicate  a  total  population  of  about  500.   Map  foldout  16 
in  Appendix  B  of  the  NWCCRES  indicates  the  major  classes  of  livestock  and 
general  seasons  of  use  in  northwestern  Colorado. 

Most  operations  rely  on  native  range  to  winter  livestock.   Imported 
protein  and  vitamins  are  used  to  supplement  the  locally-grown  hay  and 
native  forage.   In  many  cases,  hay  is  saved  and  used  only  during  critical 
winter  periods  as  prices  in  the  market  reach  premixom  levels;  winter  forage 
is  therefore  a  critical  limiting  factor  to  the  livestock  within  the  study 
area. 

Competition  may  exist  among  domestic  and  wild  animals  for  food,  water, 
cover,  or  living  space.   Any  action  will  alter  the  ecological  balance  to 
favor  one  species  to  the  detriment  of  another:   disturbances  of  sagebrush 
stands  may  provide  suitable  sharptail  grouse  habitat  at  the  expense  of  the 
sage  grouse  (Centrocercus  urophasianus)  disturbances  of  a  pinyon- juniper 
stand  may  favor  mule  deer  at  the  expense  of  pinyon  jays  (Gymnorhinus  cyan- 
ocephalus)  and  bushtits  (Psaltriparus  minimus) . 
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Aquatic  Biology 

The  eastern  half  of  the  study  area  has  both  cold  and  warm  water 
habitat  for  fish.   The  main  fishery  in  the  region  is  the  blue-rib- 
bon trout  fishery.   The  areas  around  Steamboat  Springs,  Hayden,  Oak 
Creek,  Yampa  and  Hahn's  Peak  are  the  major  blue-ribbon  trout  fishing 
areas.   Except  for  the  Williams  Fork  River,  which  is  considered  a  blue- 
ribbon  trout  fishery,  the  area  east  of  State  Highway  13  between  the  Wyoming 
border  and  Meeker  and  west  of  the  Routt  National  Forest  are  fair-to- 
good  trout  fishing  areas.   Rainbow  trout  are  caught  in  both  lakes  and 
streams  and  make  up  over  78  percent  of  the  creel.   Brook  trout  make  up  12 
percent  with  the  following  species  caught  in  descending  order:   cut- 
throat trout,  kokanee,  brown  trout,  white  fish,  and  mackinaw.   These 
species  are  mainly  in  the  upper  reaches  of  the  Yampa  and  White  Rivers 
and  their  tributaries.   They  are  also  the  only  species  caught  in 
national  forest  areas.   The  western  half  of  the  study  area  has  mainly 
warm  water  fisheries.   Warm  water  fishing  occurs  mainly  on  the  Yampa 
and  White  Rivers.   From  Maybell,  Colorado,  to  the  Utah  border  on  the 
Yampa  and  from  Rangely,  Colorado,  to  the  Utah  border  on  the  White  River 
are  the  major  fishing  areas.   Species  caught  include:   bullhead  (20  per- 
cent) ,  channel  catfish  (17  percent) ,  green  sunfish  (12  percent) ,  crayfish 
(11  percent) ,  suckers  (10  percent) ,  carp  (6  percent) ,  largemouth 
bass  (6  percent) ,  crappie  (4  percent) ,  smallmouth  bass  (3  percent) , 
yellow  perch  (2  percent) ,  walleye  pike  (2  percent) ,  northern  pike 
(1  percent),  bluegill  (1  percent),  and  others  (5  percent).   The  regional 
analysis  in  the  NWCCRES  indicates  the  general  distribution  of  the  species 
and  other  pertinent  data.   Section  5  of  Appendix  A  contains  an  addendum 
to  the  species  listed  in  the  NWCCRES. 


Threatened  and  Endangered  Species 

The  regional  analysis  in  the  NWCCRES  gives  a  detailed  analysis  of 
endangered  species .   Portions  of  the  White  and  Yampa  Rivers  provide  suit- 
able habitat  for  the  Humpback  chxob  (Gila  cypha)  and  the  Colorado  River 
squawf ish  (P ty chochei lus  lucius) .   The  segment  of  the  Yampa  River  from  its 
confluence  with  Milk  Creek  to  the  Green  River  is  now  listed  as  critical 
habitat  for  the  Colorado  River  squawf ish  and  its  protection  is  imperative 
to  the  survival  of  the  species.   Both  species  are  on  the  U.S.  List  of  En- 
dangered Fauna  and  the  Colorado  List  of  Endangered  Species.   The  Yampa 
and  White  Rivers  also  provide  suitable  habitat  for  the  hximpback  sucker 
(Xyraucher  texanus)  and  the  bonytail  chub  (Gila  elegans) .   The  former  is 
on  the  Colorado  List  of  Threatened  Species  and  the  latter  is  on  the  Colorado 
List  of  Endangered  Species. 
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CULTURAL  COMPONENTS 


Archeological  Resources 

The  prehistoric  and  historic  natives  of  the  region  were  hunters 
and  gatherers.   In  other  regions,  archeologists  have  found  campsites  of 
hunting  and  gathering  people  along  the  boundary  between  two  ecosystems  and 
additional  evidence  of  their  lifeway  further  within  the  two  different  environ- 
ments.  In  the  study  area,  corresponding  occupation  and  exploitation  patterns 
are  found  by  archeologists.   Even  the  Fremont  people,  who  practiced  horti- 
culture near  the  Colorado-Utah  state  line,  relied  on  gathering  and  hunting 
for  food  and  non-food  products.   Survey  and  excavation  have  been  concentrated 
in  Dinosaur  National  Moniament.   Here  the  Fremont  culture  has  been  documented 
and  older  sites  similar  to  those  identified  as  the  Desert  Culture  and  the 
Plains  Archaic  were  also  found. 

Archeological  survey  and  excavation  in  the  rest  of  the  study  area  have 
been  conducted  in  response  to  contemporary  development,  primarily  of  fed- 
erally-owned mineral  resources,  as  required  by  federal  law.   Other  surveys 
have  been  conducted  for  two  Masters  theses,  timber  sales,  chainings,  a  wild 
horse  roundup  compound,  resolution  of  trespass  on  federal  land,  the  municipal 
expansion  of  Rangely,  and  the  evaluation  of  the  proposed  Skull  Creek  National 
Environmental  Area  located  in  southwest  Moffat  County.   Adjacent  to  the  study 
area,  a  sample  survey  has  been  completed  in  Piceance  Basin  and  Class  III 
(100  percent)  surveys  have  been  made  in  Canyon  Pintado  National  Historic 
District  and  for  the  Savery  Pot  Hook  Reservoir  area. 

Within  the  study  area,  spatial  distribution  of  cultures  and  people  is 
in  the  descriptive  stage.   A  regional  chronology  has  not  been  foirmulated 
and  data  from  selected  dated  sites  in  Utah  and  Wyoming  have  been  used  to 
suggest  the  sequence  of  occupation  in  this  part  of  the  Western  Slope. 
Early  Plains  influences  and  probable  occupation  is  suggested  by  isolated 
finds  of  Clovis  and  Folsom  points  in  and  near  the  study  area.   These  may 
date  during  a  period  of  approximately  10,000  to  13,000  years  ago.   There 
may  have  been  a  cultural  gap  within  the  region  during  the  Altithermal,  a 
hypothesized  post  glacial  climatic  period  warmer  and  drier  than  the  present. 
Only  additional  investigation  will  establish  whether  occupation  occurred 
from  approximately  5,000  to  8,000  years  ago.   The  Desert  Culture  from  the 
Great  Basin  and  the  Plains  Archaic  culture  from  the  Northwestern  Plains 
filtered  into  the  region  near  the  end  of  the  Altithermal.   Whether  the 
Desert  Culture  was  replaced  by  or  became  the  Fremont  culture  has  not  really 
been  resolved.   The  Plains  Archaic  culture  may  have  continued  in  Routt 
and  the  eastern  part  of  Moffat  counties  while  the  Fremont  culture  became 
established  in  Rio  Blanco  and  the  western  part  of  Moffat  counties  about 
A.D.  900.   After  the  end  of  the  Fremont  culture,  around  A.D.  1200,  hunting 
and  gathering  continued  to  historic  times  throughout  the  region. 
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within  the  three-county  area,  recorded  site  types  include  open 
lithic  sites,  open  camp  sites,  rock  shelters,  dry  laid  masonry  structures 
or  ruins,  wet  laid  masonry  structures  or  ruins,  and  rock  art.   Usually 
it  is  difficult  to  determine  exact  cultural  affiliation  during  an 
initial  survey.   Diagnostic  artifacts  (time  markers)  and  other  datable 
material  may  be  removed  from  sites  during  casual  surface  collection 
or  uncontrolled  digging.   As  of  February  1,  1978,  there  were  348  open 
lithic  sites,  222  campsites,  47  rockshelters,  6  dry  laid  structure 
sites,  19  wet  laid  structure  sites,  and  72  rock  art  sites.   Twenty-one 
sites  don't  belong  in  the  categories  above  and  thirteen  sites  each 
include  two  different  kinds  of  sites.   Of  these  748  sites,  81  percent 
are  on  federally  controlled  land,  14  percent  are  on  private  surface, 
and  5  percent  are  on  state  land.   Twenty- three  percent  are  in 
good  to  excellent  condition,  24  percent  have  been  obviously  vandalized 
or  disturbed,  and  3  percent  have  been  virtually  destroyed  by  wildlife, 
agricultural  and  ranching  practices,  vandalism,  uncontrolled  digging, 
and  surface  collecting.   Some  sites  may  not  have  been  destroyed  but  may  have 
been  so  completely  surface  collected  that  they  have  lost  their  scientific 
potential.   In  addition,  data  from  350  sites  are  still  being  analyzed  and 
reports  are  forthcoming. 

Surveys  have  been  initiated  primarily  by  contemporary  development 
and  probably  do  not  reflect  prehistoric  occupation  and  utilization  with- 
in the  region.   Map  foldout  14  (Appendix  B,  NWCCRES)  cannot  be  used  as  the 
basis  of  predictive  statements  about  patterns  and  densities  of  archeological 
resources  because  it  does  not  show  the  acreage  actually  surveyed  nor  the 
density  of  sites  within  the  area.   In  addition,  there  is  no  dif ferentation 
between  the  areas  not  surveyed  and  areas  shown  to  have  a  low  site  density. 

Other  factors  have  and  will  skew  the  recordation  of  sites.   Natural  and 
man- induced  erosion  have  already  removed  sites.   Commercial,  industrial, 
agricultural,  and  ranching  activities  have  obliterated  sites.   Natural 
erosional  processes  have  buried  sites. 

Tables  1  and  2  in  Appendix  A,  Section  3,  summarize  consultation  with 
academic  institutions  and  museums. 

Within  the  study  area,  no  archeological  resources  are  presently 
on  the  National  Register  of  Historic  Places  (NRHP) . 

In  surveys  conducted  prior  to  and  during  the  preparation  period 
of  the  Northwest  Supplemental  Report,  37  sites  have  been  recommended  for 
nomination  to  the  National  Register.   These  sites  have  been  recommended  for 
nomination  to  assure  that  research  can  be  conducted  to  describe  and 
analyze  prehistoric  utilization  of  local  and  areal  ecosystems  and, 
if  possible,  identify  cultural  affiliation.   Not  all  sites  are  located 
on  federal  land  and  those  which  are  not  must  be  nominated  by  the  Colo- 
rado State  Historic  Preservation  Officer.   Those  sites  of  NRHP  quality 
to  be  involved  in  low-,  mid-,  or  high-level  production  are  described 
in  Table  2-23. 

Adjacent  to  the  study  area,  there  are  four  sites  on  the  National 
Register  of  Historic  Places.   They  are  described  by  location  from  west 
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to  east  along  the  southern  border  of  the  study  area. 

The  Carrot  Men  site  (5RB  485)  is  a  campsite  with  a  panel  of  picto- 
graphs  and  a  panel  of  petroglyphs.   The  rock  art  is  of  the  Fremont  style 
and  the  camp  is  considered  to  be  Fremont  as  well. 

Fremont  Lookout  Fortification  (5RB  344)  was  nominated  as  the 
only  example  of  a  Fremont  defensive  structure  in  Colorado. 

Canyon  Pintado  National  Historic  District  has  both  prehistoric  and 
historic  importance.   The  most  noticeable  feature  is  the  rock  art  by  Fre- 
mont and  Ute  Indians  which  has  both  aesthetic  and  scientific  value.   In 
the  journal  of  the  Escalante-Dominguez  Expedition,  a  report  of  seeing  the 
rock  art  and  naming  the  location  Canyon  Pintado  was  made.   The  Historic 
District  also  contains  occupation  sites,  rock  shelters  and  open  camps,  and 
wet  laid  masonry  sites. 

Duck  Creek  Wickiup  Village  (5RB  53)  is  a  historic  Ute  campsite 
of  at  least  eleven  wickiups.   At  the  time  it  was  nominated  to  the  NRHP  it 
was  the  largest  known  wickiup  village  in  Colorado. 

All  four  NRHP  sites  are  on  federally  controlled  land  and  under 
the  jurisdiction  of  BLM.   Because  access  is  unrestricted  and  regulations 
are  difficult  to  enforce,  the  sites  are  subjected  to  surface  collection, 
uncontrolled  digging,  vandalism,  and  damage  resulting  from  stock  graz- 
ing in  allotments  or  during  trespass.   Canyon  Pintado  National  Historic 
District  and  the  Fremont  Lookout  Fortification  site  are  within  an  active 
oil  and  gas  area.   All  NRHP  sites  are  in  areas  of  extensive  and  con- 
tinual water  erosion. 

Within  the  time  frame  of  1980  to  1990,  37  to  45  archeological  resources 
are  presently  recorded  in  areas  which  may  be  involved  in  coal  production, 
including  four  to  six  sites  eligible  to  NRHP.   During  future  surveys  both 
in  coal  development  areas  and  in  the  study  area  generally,  the  number  of 
sites  recorded  and  number  of  resources  eligible  to  NRHP  would  increase. 

The  significance  of  resources  must  be  considered  for  the  data  they 
provide  to  prehistoric  and  historic  reconstruction  of  geographical  regions 
larger  than  just  the  study  area.   The  recorded  sites  affected  by  possible 
new  federal  coal  development  are  more  significant  than  their  apparent  pro- 
portion to  the  total  recorded  resources.   Six  sites  located  in  a  parkland 
setting  are  continually  crucial  in  on-going  research.   Two  sites  eligible 
to  NRHP  and  some  of  the  other  sites  in  the  study  area  may  contain  information 
about  adaptations  of  the  Plains  Archaic  in  these  parklands  and  their  chrono- 
logical relationships  with  sites  containing  similar  point  types  and  tool 
assemblages  in  Wyoming.   They  also  may  provide  comparative  data  and  data 
for  synthesis  when  studied  with  Plains  Archaic  sites  along  and  near  major 
drainages  within  the  study  area.   In  addition,  in  the  area  from  Dinosaur 
National  Monument  to  Douglas  Pass  and  from  the  Utah  border  to  Pinyon  Ridge 
there  are  many  recorded  and  unknown  resources  possibly  dating  from  10,000 
years  ago  to  the  occupation  of  historic  Utes.   This  complex  area  of  sites 
is  tentatively  and  analytically  identified  with  the  Desert  Culture,  Plains 
Archaic,  Fremont  culture  and  historic  Utes. 
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Historic  Resources 

The  history  of  this  area  has  been  described  in  the  NWCCRES ,  where 
there  is  an  inventory  of  historic  sites  in  northwestern  Colorado  (also  see 
Appendix  A,  Section  4) .   A  narrative  history  of  northwest  Colorado  can  be 
found  in  An  Isolated  Empire:   A  History  of  Northwest  Colorado  by  F.J. 
Athearn  (1976) . 

During  the  first  inventories  in  1974-1975,  44  sites  were  recorded; 
15  older  sites  were  not  included  in  the  NWCCRES.   These  sites  represent 
primarily  later  settlement  (1915-1925)  in  the  region  and  generally  do  not 
appear  to  qualify  for  the  National  Register  of  Historic  Places  according 
to  the  criteria  set  forth  in  36  CFR  800.10.   They  are  listed  in  Appendix  A, 
Section  4, 

Consultation  with  the  State  Historic  Preservation  Officer  (SHPO)  and 
the  Federal  Register  indicates  that  the  following  historic  sites  are  on 
the  National  Register  of  Historic  Places  (NRHP)  or  that  they  have  been 
determined  eligible  for  it:   Private  Car  Marcia  (Moffat  County) ,  Two  Bar 
Ranch  (Moffat  County),  Hahn's  Peak  Schoolhouse  (Routt),  and  Battle  of  Milk 
River  Site  (Rio  Blanco) .   The  White-Indian  Contact  Site  (Moffat  County)  and 
Old  Ladore  School  (Moffat  County)  are  also  included. 
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Aesthetics 


Visual  Resources 

The  NWCCRES  described  the  visual  resoucres  in  the  area  covered  by 
the  report  by  discussing  in  general  terms  the  landscape  visibility  (for 
clarification  see  NWCCRES  and  BLM  Manual  5310) ,  scenic  quality  (general) , 
visual  sensitivity  levels,  and  existing  man-made  intrusions  that  affect (ed) 
the  overall  scenic  quality  of  an  area.   Landscapes  occurring  in  the  report 
area  are:   Mountain  shrubs,  Pinyon- juniper ,  Creek  bottoms,  Sage  -  varying 
relief.  River  bottoms.  Sage  -  minimum  relief.  Agriculture,  Mountain  shrub  - 
varying  relief.  Hogbacks,  Rugged  mountain-high  relief.  Spoil  pile  remain, 
and  Pinyon- juniper  -  varying  relief. 

The  discussion  of  visual  resources  is  broken  down  into  the  geo- 
graphical areas  below.   Since  the  NWCCRES  was  completed,  additional  man- 
made  intrusions  have  been  introduced  into  some  of  these  geographical  areas. 
Where  applicable,  they  are  listed. 

Eastern  Routt  County.   Two  high  mountain  valleys  dominate  this  area: 
the  Elk  River  Valley  and  the  Upper  Yampa  Valley.   Both  are  somewhat  enclosed 
landscapes.   Form  and  line  dominate  the  angular  pattern  of  fields  which  are 
dissected  by  fences,  irrigation  ditches,  roads,  and  utility  lines. 

Landscape  visibility  in  this  area  is  generally  high.   Scenic  quality 
in  most  of  this  area  is  outstanding,  because  of  the  landscape  variety 
generated  by  the  area's  vegetation,  topography,  and  rivers  and  streams. 
However,  generally  south  of  Yampa  there  is  less  landscape  variety. 

Most  of  this  area  is  visible  from  the  main  highways  and  is  therefore 
of  high  visual  sensitivity.   Most  of  the  remaining  area  is  visible  from 
county  roads  and  is  therefore  of  moderate  sensitivity. 

A  considerable  amount  of  existing  man-made  visual  contrast  has  been 
introduced  by  housing,  ski  area,  and  associated  recreation  facility  develop- 
ment east  of  Steamboat  Springs,  near  Hahns  Peak,  and  east  of  Oak  Creek - 
Colorado  131  enters  a  restricted  landscape  at  Oak  Creek  Canyon  where  historic 
and  present-day  coal  mining  operations  have  adversely  affected  the  landscape. 
Other  adverse  visual  contrast  are  caused  by  existing  surface  mine  operations 
at  Energy  Fuels  and  by  roads,  railroads,  and  electric  transmission  lines. 

No  significant  additional  man-made  intrusions  have  been  introduced  since 
the  NWCCRES  was  written. 

Mt.  Harris  Area.   Landscape  visibility  in  this  area  is  less  than  in 
eastern  Routt  County.   Although  areas  adjacent  to  U.S.  40  have  great  expo- 
sure at  short  distances,  landscapes  further  north  and  south  are  more  distant 
and  partially  obscured  from  public  access  viewpoints  by  topography. 
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Scenic  quality  is  characteristic  to  outstanding  in  the  rolling  to 
rugged  mountain-high  relief  topography  that  dominates  this  portion  of  the 
county,  extending  from  the  Elkhead  Mountains  on  the  north  to  the  Dunckley 
Flattops  on  the  south.   Scenic  quality  in  adjacent  landscapes  is  characteristic 
to  minimal  where  topographic  and  vegetative  variety  is  more  subdued,  or 
where  intrusions  are  dominant. 

Visual  sensitivity  for  portions  of  this  area  is  low  because  they  are 
not  visible  from  public  roads,  but  most  of  this  area  is  of  moderate  sensitivity, 
being  visible  from  county  roads.   Those  landscapes  visible  from  U.S.  40  have 
high  visual  sensitivity. 

Visual  contrast  of  roads  and  industrial  developments  is  low  to  moderate. 
Pipeline  rights-of-way,  oil  and  gas  development  (at  Mt.  Harris  and  Sage  Creek) , 
coal  development  (at  the  Seneca  Mine) ,  and  the  Hayden  power  plant  are  major 
visual  intrusions. 

Since  the  NWCCRES  was  written,  additional  visual  contrasts  have  been 
introduced  in  this  area  by  the  Sun  Coal  Company.   Its  strip  mining  operation 
has  introduced  undesirable  deviations  in  form,  lines,  colors,  and  texture 
from  the  existing  landscape  in  the  mining  area.   The  coal  loading  facility 
along  the  Yampa  River  has  introduced  strong  form,  line,  and  color  contrasts 
which  are  visible  from  U.S.  Highway  40.   The  road  and  bench  area  adjacent 
to  the  river  have  introduced  strong  form  and  line  contrasts.   A  conveyor 
belt  system  crosses  the  Yampa  and  provides  for  the  loading  of  railroad  coal 
cars.   It  has  created  strong  line  and  color  (blue)  contrasts. 

Western  Routt  County  and  Eastern  Moffat  County.   Landscape  visiblity  in 
this  area  varies  widely.   The  rolling  landscapes  are  less  visible  than  the 
mountains  scattered  throughout  the  area  which  are  highly  visible  from  all 
public  access  viewpoints.   These  include  Cedar  Mountain,  Breeze  Mountain, 
Juniper  Mountain,  Godiva  Rim,  and  several  peaks  in  the  Slater  Creek  area. 
The  landscapes  adjacent  to  Craig  are  a  combination  of  open  range  lands  and 
agriculture,  of  characteristic  to  minimal  scenic  quality.   However,  scenic 
quality  along  the  lower  Yampa  River,  in  Little  Yampa  Canyon,  is  outstanding, 
where  landscape  variety  is  much  greater. 

Other  features  in  this  rolling  landscape  of  higher  scenic  qualtiy  are 
Cedar  Mountain,  lying  immediately  northwest  of  Craig,  and  Godiva  Rim-Bald 
Mountain,  lying  northwest  of  Maybell. 

The  Slater  Creek  area  is  isolated  geographic  entity  that  occupies  the 
extreme  northwest  corner  of  Routt  County;  the  landscape  consists  of  sage  with 
varying  relief  and  several  sharply  angular  prominnent  peaks.   Bounded  by  the 
Little  Snake  River  and  National  Forest  lands,  portions  of  this  area  also  exhibit 
outstanding  scenic  quality. 

Those  landscapes  having  high  visiblility  from  major  roads  also  have 
correspondingly  high  visual  sensitivity.   However,  most  of  this  area  is  of 
moderate  sensitivity  as  several  county  roads  are  less  traveled  and  therefore 
provide  limited  visual  access. 
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Intrusions  creating  adverse  visual  contrast  are  powerline  and  pipeline 
rights-of-way  and  coal  development.   South  of  Craig  are  two  large  steel 
lattice  tower  powerlines  which  contrast  with  the  rolling  landscapes.   Power 
plant  construction  has  created  additional  line  and  form-dominant  features 
that  are  also  out  of  character  with  the  surrounding  landscape.   An  addition- 
al intrusion  in  eastern  Moffat  County  is  Empire  Energy's  railroad,  which 
parallels  the  Yampa  River  south  of  Craig.   Strong  adverse  effects  in  form, 
line,  and  color  have  been  introduced  where  the  railroad  bed  has  been  cut 
into  the  steep,  south  bank  of  the  Yampa.   Undesirable  strong  line  deviation 
has  been  created  by  the  rail  bed  and  tracks  across  the  agricultural  lands 
from  the  intersection  of  Highway  13-789  and  the  Yampa  River  to  the  Empire 
Energy  Mine. 

Williams  Fork  Mountains.   This  landscape  is  highly  visible  from  U.S. 
40,  Colorado  13,  and  the  Williams  Fork  road.   Further  south  near  the  Flattops 
however,  the  area  has  only  moderate  to  low  visiblity. 

South  of  Craig  lies  an  elevated  mountainside  of  characteristic  scenic 
quality.   In  the  Williams  Fork  drainage  rimrock  outcrops  and  a  pastoral- 
riparian  riverbottom  landscape  dominates  this  outstanding  scenery. 

Visual  sensivity  for  the  most  part  is  high;  areas  not  readily  visible, 
and  landscape  units  that  are  encroached  upon  by  visual  intrusions  have 
only  moderate  sensivity.   Adverse  effects  on  the  landscape  in  this  area 
derive  largely  from  roads  and  utility  lines.   South  of  Craig  and  visible 
from  town  lie  several  coal  exploration  trails,  roads,  and  fences  that  are 
strongly  line-dominant  features  that  contrast  sharply  with  the  natural  land- 
scape.  No  significant  changes  have  occurred  since  the  NWCCRES  was  written. 

Axial  Basin.   Visibility  of  the  Basin's  rolling  interior  is  moderate; 
however,  all  peripheral  lands  have  a  high  visual  exposure.   The  Basin  itself 
exhibits  gently  undulating  landscapes  of  sagegrass  types  and  agriculture  and 
exhibits  minimal  to  characteristic  scenic  quality.   Landscape  variety  on  the 
Basin's  periphery  contributes  characteristic  to  outstanding  scenic  quality. 

Visual  sensitivity  for  most  of  the  Basin  is  moderate.   Most  of  the 
eastern  portion  has  a  high  visual  sensitivity,  being  visible  from  Colorado 
13.   In  this  area  roads  and  electric  transmission  lines  adversely  affect 
visual  quality.   On  the  south  edge  of  Axial  Basin  and  in  the  area  of  Streeter 
Canyon,  the  Colowyo  Mine  has  introduced  through  its  mining  operations  forms, 
lines,  colors,  and  textures  that  create  undesirable  contrasts  with  the  nat- 
ural landscape.   The  dumping  of  spoils  in  Streeter  Canyon  has  resulted  in 
undesirable  deviations  in  form,  line,  color,  and  texture  that  are  visible 
from  Highway  13/789. 

Meeker  Area.   Landscape  visibility  is  moderate  to  high  for  most  of  the 
area.   The  summit  of  Danforth  Hills  has  low  to  moderate  visibility,  as  it  is 
not  readily  seen  from  public  roads. 

Yellowjacket  Pass,  Ninemile  Gap,  and  the  Wilson  Creek  Oil  Field  are 
placenames  marking  the  Danforth  Hills  divide  that  separates  the  Yampa  and 
White  River  drainages.   Although  the  southern  slopes  of  the  mountains  of  the 
Danforth  Hills  are  characterized  by  a  rugged  landscape  of  rimrock  escarpments 
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and  great  variety,  vegetative  composition  is  rather  uniform,  so  scenic 
quality  varies  from  characteristic  to  outstanding.   At  the  base  of  the 
escarpments  are  sagebrush  and  agricultural  landscapes,  of  minimal  to 
characteristic  scenic  quality.   East  of  Meeker  are  the  White  River's  pas- 
toral and  agricultural  landscapes.   Near  the  National  Forest  boundary  great- 
er topographic  definition  and  vegetative  variety  result  in  outstanding  scen- 
ery.  West  of  Meeker  a  similar  agricultural  landscape  of  characteristic  to 
outstanding  scenery  occupies  Strawberry  Creek  drainage. 

Visual  sensitivity  adjacent  to  Colorado  13  is  high,  but  most  of  the  rest 
of  the  area  has  low  sensitivity. 

East,  and  to  a  lesser  extent  west,  of  Meeker  roads,  trails,  powerline 
and  pipeline  rights-of-way,  adversely  affect  visual  quality.   Their  contrast 
with  the  adjacent  landscape  is  moderate  to  strong.   No  significant  changes 
have  occurred  since  the  NWCCRES  was  written. 

Rangely  Area.   Most  of  this  area  is  only  moderately  visible. 

Containing  the  town  of  Rangely  and  the  Rangely  Oil  Field,  the  Rangely 
Anticline  is  the  focal  point  of  this  area.   Vegetative  variety  within  this 
geologic  structure  is  very  sparse,  and  there  are  adverse  visual  effects  crea- 
ted by  the  oil  field.   Scenic  quality  ranges  from  minimal  to  outstanding. 
Beyond  the  anticline,  landscapes  of  characteristic  scenery  extend  outward 
for  several  miles.   A  significant  exception  is  the  visual  variety  exhibited 
in  the  outstanding  cliffs  that  flank  the  lower  White  River.   The  river  up- 
stream exhibits  a  river  bottom  landscape  and  fields.   Characteristic  to  out- 
standing scenery  is  also  inherent  in  both  Coal  Oil  Rim  and  Pinyon  Ridge. 

Visual  sensitivity  for  most  of  the  area  is  moderate,  but  for  the  Colorado 
64  corridor  is  high. 

The  area's  dominant  feature  is  the  oil  field  itself  with  an  array  of 
roads,  pipelines,  and  transmission  lines;  these  contrast  sharply  with  the 
characteristic  landscapes.   Pipeline  rights-of-way,  roads,  and  transmission 
lines  adversely  affect  scenic  qualtiy  outside  the  oil  field,  though  they  are 
generally  not  dominant.   No  significant  changes  have  occurred  since  the 
NWCCRES  was  written. 

Blue  Mountain  -  Skull  Creek.   Landscape  visibility  in  this  area  is  high, 
except  for  the  upper  Wolf  Creek  Area.   The  Skull  Creek  and  Blue  Mountain  areas 
exhibit  outstanding  panoramic  views. 

Highway  40  marks  the  southern  boundary  of  the  outstanding  scenery  that 
extends  toward  Dinosaur  National  Monument.   A  series  of  hogbacks  parallel 
Highway  40  and  mark  the  southern  boundary  of  a  sharply-angular  to  gently- 
rolling  landscape.   Form,  line,  and  color  are  all  strongly  displayed  in  the 
large-scale  outcropping  that  surround  Skull  Creek  Basin.   A  wide  variety  of 
patterns  are  created  largely  by  pinyon- juniper,  sagebrush,  and  other  land- 
scapes.  The  Wolf  Creek  drainage  contains  characteristic  scenery  that  lies 
immediately  north  of  Blue  Mountain  and  Skull  Creek. 
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visual  sensitivity  for  most  of  the  southern  portion  of  Blue  Mountain, 
and  Skull  Creek  is  high.  The  remaining  Wolf  Creek  Area  is  only  moderately 
sensitive. 

Seismic  exploration  trails,  roads,  and  dozed  fire  breaks  create  low  to 
moderate  visual  contrast  with  the  natural  landscape  and  adversely  affect 
visual  quality.   No  significant  changes  have  occurred  since  the  NWCCRES  was 
written. 

Western  Moffat  County  North  of  Yampa  River.   Landscape  visibility  is 
highly  variable.   Most  of  the  area  is  moderately  visible  but  prominent  peaks 
and  hillsides  are  highly  visible  from  the  area's  public  roads.   A  landscape 
of  largely  sage  and  agricultural  types  extends  throughout  western  Moffat 
County,  differing  from  eastern  Moffat  County  in  that  it  exhibits  more 
topographic  and  vegetative  variety. 

The  landscapes  of  the  Green  River  are  dominant  features  of  Browns  Park 
with  adjacent  rugged  mountain  -  high  relief  landscapes  flanking  the  park  on 
both  sides.   A  pinyon- juniper  landscape  rises  above  sage  types,  resulting  in 
characteristic  to  outstanding  scenery.   Cold  Springs  Mountain,  Vermillion, 
and  Lodore  Canyons  also  exhibit  characteristic  to  outstanding  scenery. 

Immediately  south  of  Browns  Park  lies  Dinosaur  National  Monument,  contain- 
ing characteristic  to  outstanding  scenery.   A  rolling  pine-clad  landscape, 
Douglas  Mountain,  rises  north  of  Yampa  Canyon.   East  of  the  canyon  lies  the 
rounded  massive  form  of  Cross  Mountain,  which  is  sharply  dissected  on  its 
southern  flank  by  the  Yampa  River  to  form  Cross  Mountain  Canyon.   Below  and 
north  of  the  even- textured  form  of  Cross  Mountain  stretches  Sand  Wash  Basin. 
The  basin  consists  of  a  dissected  and  gently  sloping  minimal  to  characteristic 
landscape  that  rises  to  the  north;  the  sparsely  vegetated  area  rises  on  three 
sides  to  form  a  broad  open  landscape.   The  basin's  northern  crest  marks 
Vermillion  Rim  containing  very  highly  dissected  badlands. 

Visual  sensitivity  for  most  of  the  area  is  moderate.   Few  areas  have  low 
sensitivity,  as  several  roads  intersect  the  area  and  provide  visual  access 
to  almost  all  of  the  area.   Seismic  exploration  trails  are  scattered  throughout, 
adversely  affecting  scenic  quality.   No  significant  changes  have  occurred  since 
the  NWCCRES  was  written. 


2-72 


Recreation 


Wild  and  Scenic  Rivers 

Three  river  segments  within  the  study  area  are  being  studied  for 
inclusion  in  the  National  Wild  and  Scenic  Rivers  System.   The  report 
is  due  October  2,  1979.   The  river  segments  are  (1)  the  portion  of  the 
Elk  River  from  its  source  to  Clark,  (2)  the  entire  reach  of  the  Green  River 
that  lies  within  the  State  of  Colorado,  and  (3)  the  portion  of  the  Yampa 
River  within  the  boundaries  of  Dinosaur  National  Monument. 

The  Little  Yampa  Canyon  section  of  the  Yampa  River  appears  to  meet 
the  criteria  for  a  scenic  river,  based  solely  on  observed  resource  values 
but  has  not  been  officially  nominated  or  evaluated  by  the  Heritage  Conser- 
vation and  Recreation  Service,  which  is  responsible  for  assessing  wild  and 
scenic  river  potential  under  P.L.  93-521,  1975. 


Ecological  Features 

The  study  area  contains  one  known  pinyon- juniper  relic  area  that  lies 
about  10  miles  west  of  Meeker;  it  is  thought  to  contain  trees  about  500 
years  old. 

Additional  relic  tree  areas  (areas  where  remnants  of  an  ancient  forest 
are  found)  have  been  identified  in  the  region.   Pinyon  trees  in  the  Skull 
Creek  area  have  been  analyzed  at  the  University  of  Arizona's  Laboratory  of 
Tree  Ring  Research  and  determined  to  be  500  to  600  years  old.   A  Ponderosa 
Pine  relic  area  is  located  on  Douglas  Mountain  but  no  tree  ring  dating  has 
been  done. 


Primitive-Natural  Values 

The  study  area  contains  a  portion  of  the  72,472-acre  Mount  Zirkel 
Wilderness  Area,  which  straddles  the  Park  Range  north  of  Steamboat  Springs, 
and  the  235,000-acre  Flattops  Wilderness  Area,  which  lies  adjacent  to  the 
southeast  corner  of  the  study  area.   These  areas  lie  wholly  on  National 
Forest  lands.   No  designated  primitive  or  wilderness  areas  now  occur 
outside  the  National  Forest  boundary. 

Section  503  of  the  Federal  Land  Policy  and  Management  Act  (FLPMA) 
requires  that  the  Craig  District  of  BLM  inventory  all  public  lands 
within  the  region  for  wilderness  potential.   All  public  lands  administered 
by  BLM,  including  ten  wildland  tracts  in  the  western  portion  of  the  study 
area,  shown  in  Table  RII-24  and  on  Map  Foldout  13  in  Appendix  B,  NWCCRES , 
will  be  evaluated.   Tracts  having  an  area  of  5,000  acres  or  more  and  both 
roadless  and  wilderness  characteristics  will  become  wilderness  study  areas. 
The  Craig  district  plans  to  have  all  study  areas  identified  by  September, 
1980.   These  study  areas  will  then  be  further  analyzed  to  determine  their 
suitability  for  wilderness  designation.   Suitability  reports  are  to  be 
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submitted  to  the  President  and  Congress.   This  wilderness  review  procedure 
must  be  completed  by  October  21,  1991. 


Existing  Recreation  Developments 

Existing  recreation  development  is  indicated  on  Map  Foldout  12, 
Appendix  B,  NWCCRES. 

U.S.  Forest  Service.   The  Routt  and  White  River  National  Forests  lie 
in  the  east  and  southeast  parts  of  the  study  area,  respectively.   There 
are  25  National  Forest  campgrounds  with  a  total  of  373  camping  units  and 
seven  picnic  grounds  with  a  total  of  43  picnic  units  in  the  study  area. 

Dinosaur  National  Monument.   Well-known  for  its  assemblage  of  dinosaur 
fossils  and  spectacular  canyons  of  the  Green  and  Yampa  Rivers,  the  mon- 
ument contains  206,563  acres  and  straddles  the  Utah-Colorado  state  line. 
Scenic  drives  lead  to  overlooks ,  picnic  areas ,  and  campgrounds .   There 
are  135  trailer  campsites,  39  tent  campsites,  60  picnicking  sites,  and 
five  boat  launching  ramps,  three  of  which  are  in  Colorado.   There  are 
three  regular  campgrounds  containing  45  units  and  nine  primitive  river 
camps  in  the  study  area  portion  of  the  monument.   There  are  23  camping 
units  within  three  picnic  grounds. 

Visitation  at  Dinosaur  National  Monument  from  1974  to  1977  has 
shown  a  yearly  increase  after  dipping  sharply  in  1973  and  1974  due  to 
the  national  energy  crisis.   Annual  visitation  and  percent  changes  are 
as  follows:   1975  -  380,836  visitors,  +14.5  percent;  1976  -  401,549  visitors, 
+5.4  percent;  and  1977  -  412,873  visitors,  +2.8  percent. 

Brown's  Park  National  Wildlife  Refuge.   This  wildlife  refuge  lies 
adjacent  to  the  Green  River  and  stretches  from  the  Utah  state  line  to 
Dinosaur  National  Monument  and  contains  4,416  acres.   The  refuge's  primary 
purpose  is  waterfowl  production,  but  there  are  open  space  camping,  picnicking, 
and  horseback  riding  also.   About  10  and  15  camp  sites  are  available  at 
the  swinging  bridge  and  refuge  headquarters,  respectively.   River  float- 
ing, fishing,  and  birdwatching  are  other  activities  the  area  offers. 

Colorado  Division  of  Parks  and  Outdoor  Recreation  (DOP) .   The 
Colorado  DOP  maintains  Steamboat  Lake  State  Park  north  of  Clark,  which 
includes  both  Steamboat  and  Pearl  Lakes.   The  Steamboat  Lake  area  contains 
2,679  acres  and  offers  boating,  water-skiing,  and  fishing.   Three  boat- 
launching  ramps,  150  tent  campsites,  and  70  picnicking  sites  have  been 
constructed.   Pearl  Lake  has  one  launching  ramp  and  50  tent  campsites; 
boating  and  fishing  are  its  primary  attractions. 

Colorado  Division  of  Wildlife  (Colo.  DOW) .   The  Colo.  DOW  maintains 
a  variety  of  recreational  facilities  in  the  study  area:   Service  Creek, 
Indian  Run,  and  Bel  Air  campgrounds  and  Cristina  picnic  ground.   In 
cooperation  with  BLM,  six  primitive  hunter  camps  are  maintained  on  Cold 
Springs  Mountain.   There  are  four  water-based  recreation  areas  -  Ralph 
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White  Reservoir,  Lake  Avery,  Elkhead  Reservoir,  and  Rio  Blanco  Recreation 
Area.   The  Colo.  DOW  also  maintains  four  fishing  leases  on  the  White  River 
near  Meeker  and  one  on  the  Elk  River  north  of  Steamboat  Springs. 

Colorado  Division  of  Highways  (DOH) .   The  Colo.  DOH  maintains  one 
roadside  rest-stop  in  the  study  area,  west  of  Hayden  on  U.S.  40,  contain- 
ing four  acres  with  16  picnic  sites. 

Muni c ip a 1- Coun ty .   There  are  city  parks  in  Steamboat  Springs,  Craig, 
Maybell,  Range ly,  and  Meeker.   Semi-public  nine-hole  golf  courses  are 
maintained  at  Steamboat  Springs,  Craig,  Meeker,  and  Rangley.   There  are 
a  variety  of  apparatus  and  game  fields  throughout  the  region,  associated 
with  various  schools.   Both  Routt  and  Rio  Blanco  Counties  have  county- 
owned  recreation  sites.   There  are  30  municipal  or  county  recreation 
areas  in  the  study  area. 

Private  Recreation.   There  are  121  private  recreation  areas  in  the 
study  area:   34  in  Moffat  County,  40  in  Routt  County,  and  47  in  that 
portion  of  Rio  Blanco  Co\inty  included  in  the  study  area.   Most  are 
hunting  and  fishing  areas,  campgrounds,  picnic  grounds,  dude  ranches,  or 
recreation  resorts.   There  are  three  ski  areas,  two  of  which  were  out  of 
operation  for  the  1974-75  and  1975-76  ski  season. 

Both  the  American  Sportsman's  Club  (ASC)  and  the  International 
Sportsman's  Club  (ISC)  have  leases  in  the  study  area.   Between  the  two 
clubs  there  are  nine  private  lease  areas  for  exclusive  use  of  their 
members.   Hunting  and  fishing  are  the  chief  activities. 

Hunting. 

Small  Game  -  Waterfowl  Hunting.   By  county,  the  most  popular  species 
based  on  number  of  hunters  in  1975  was  blue  grouse  in  Routt  County  and 
cottontail  rabbit  in  Moffat  and  Rio  Blanco  Counties  (Table  2-24) .   The 
total  n\amber  of  activity  days  (participation  in  an  activity  for  any 
part  of  a  day)  for  the  three  counties  was,  in  decreasing  order, 
cottontail  rabbit,  dove,  and  blue  grouse. 

Big  Game  Hunting.   Data  on  big  game  hunting  for  1976  is  summarized 
in  Table  2-25.   Big  game  management  units  and  antelope  management  units 
are  shown  in  Figures  RII-25  and  RII-26,  Chapter  II,  NWCCRES .   The  game 
management  units  (GMU)  in  the  region  having  the  greatest  number  of  hunter 
days  by  type  of  season  are  as  follows:   deer  (regular  season) ,  GMU  3  -8,241 
hunter  days;  deer  (archery) ,  GMU  23  -  979  hunter  days;  elk  (regular  season) , 
GMU  12  -  15,777  hunter  days;  elk  (archery),  GMU  23  -  1,621  hunter  days; 
bear,  GMU  23  -  1,115  hunter  days;  and  antelope,  GMU  A3  -  935  hunter  days. 
GMU  3  and  GMU  A3  are  located  northwest  of  Craig  and  north  of  Maybell  in  Moffat 
County,  Colorado.   GMU  23  is  generally  east  of  Meeker  in  Rio  Blanco  County, 
Colorado.   GMU  12  is  east  from  State  Highway  13/789,  which  runs  north-south 
between  Craig  and  Meeker,  and  includes  an  area  in  Moffat,  Routt,  and  Rio  Blanco 
Counties . 
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Socio-Economic  Environment 


Demography 

County  and  City  Populations.   Table  2-26  describes  population  trends 
in  the  three-county  region  between  1940  and  1977.   Both  Moffat  and  Rio  Blanco 
(where  the  term  Rio  Blanco  County  is  used  in  this  study,  it  refers  to  the 
entire  county,  not  just  that  portion  included  in  the  study  area)  Counties' 
populations  increased  steadily  between  1940  and  1960.   In  contrast,  the  pop- 
ulation of  Routt  County  declined  by  nearly  44  percent.   The  main  reason  for 
this  drop  was  the  decline  in  the  Routt  County  coal  mining  industry. 

Between  1960  and  1970  the  trends  reversed  themselves,  with  Moffat  and 
Rio  Blanco  Counties  declining  slightly.   This  downward  trend  can  be  consid- 
ered part  of  the  general  nationwide  trend  of  migration  from  rural  to  urban 
areas  as  well  as  the  lack  of  any  offsetting  growth  of  employment  in  the 
mining  and  recreation  industries.   Routt  County,  on  the  other  hand,  grew 
slightly  as  a  result  of  development  of  the  Steamboat  Springs  ski  area. 

Between  1970  and  1975,  all  three  counties  showed  population  growth: 
Moffat  due  to  coal-related  development,  Rio  Blanco  because  of  new  oil  dis- 
coveries, and  Routt  due  both  to  renewed  coal  mining  activity  and  continued 
expansion  of  Steamboat  Springs.   With  the  exception  of  Rio  Blanco,  these 
trends  have  continued  from  1975  to  the  present.   Rio  Blanco's  population 
declined  as  the  earlier  oil  boom  passed  its  peak. 

The  local  population  centers  include  the  municipalities  of  Craig, 
Dinosaur,  Meeker,  Rangely,  Hayden,  Oak  Creek,  Steamboat  Springs  and  Yampa. 
Craig  has  traditionally  been  the  largest  community  in  the  region,  due  to 
its  historical  role  as  a  local  agricultural  and  retail  center  and,  more 
recently,  due  to  the  opening  of  several  nearby  coal  mines  and  Colorado- 
Ute  Electric  Association's  development  of  a  760-megawatt  coal-fired  gen- 
erating plant  5  miles  south  of  the  town. 

Meeker,  like  Craig,  serves  as  an  agricultural  and  retail  center  for  the 
surrounding  region,  which  is  reflected  in  its  slow  but  steady  population 
growth  between  1940  and  1977.   Rangely,  on  the  other  hand,  has  grown  more 
rapidly  since  the  late  1950s,  due  to  development  of  the  nearby  Rangely  oil 
and  gas  field. 

Steamboat  Springs  has  a  long-term  population  base  founded  on  agriculture, 
mining,  and  retail  trade.   Its  most  rapid  population  growth  has  occurred  since 
1970  due  to  the  development  of  a  strong  year-round  recreation  industry  centered 
around  the  Mt.  Werner  ski  area.   Hayden  has  grown  in  population  relatively  rapidly 
since  1975,  due  principally  to  an  influx  of  construction  workers  from  Colorado- 
Ute's  Craig  and  Hayden  power  plant  projects.   Oak  Creek  and  Yampa  have  both 
experienced  long-term  population  declines,  but  Oak  Creek's  proximity  to  Steamboat 
Springs  has  led  to  a  near  doubling  of  its  population  since  1970.   Dinosaur's 
population  has  varied  between  247  and  347  since  1960,  the  first  year  for  which 
population  data  are  available. 
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In  addition,  a  number  of  communities  outside  the  three-county  study 
area  face  potential  population  impacts  as  a  direct  or  indirect  result  of 
future  developments,  investigated  in  subsequent  chapters  of  this  study. 
The  potentially  affected  communities  include  Rifle  and  Grand  Junction, 
Colorado  (1977  Special  Census  population,  2,244  and  27,799,  respectively) , 
and  Vernal,  Utah  (1975  population  estimated  by  the  Census  Bureau  at  5,492) 


Characteristics  of  the  Populations.   According  to  Table  2-27,  growth 
in  the  region's  population  between  1970  and  1977  has  been  accompanied  by 
growth  in  the  number  of  persons  residing  in  places  classified  according  to 
the  Census  Bureau  as  "urban"  (i.e.,  over  2,500  inhabitants).   Nevertheless, 
by  1977  the  region  as  a  whole  remained  primarily  rural.   Between  1970  and 
1977  there  was  a  significant  increase  in  the  proportion  of  20-24  and  25-34 
year-olds  in  all  three  counties.   This  development  reflects  the  influx  of 
young  mining,  oil  field,  and  construction  workers  (predominantly  male  occ- 
upations) as  well  as  younger  people  of  both  sexes  attracted  by  Steamboat 
Springs  resort  activity.   Present  data  on  the  racial  characteristics  of  the 
study  area  population  for  1960  and  1970,  the  most  recent  year  for  which  these 
data  are  available,  indicate  that  the  population  remains  overwhelmingly  white 
in  composition. 

Table  2-28  presents  vital  statistics  for  the  three-county  region,  in- 
cluding births,  deaths,  marriages,  and  divorce.   Regional  birth  rates  per 
1,000  population  were  lower,  and  death  rates  higher,  in  northwest  Colorado 
than  for  the  state  as  a  whole  in  1970,  reflecting  the  generally  older  comp- 
osition of  the  local  population.   Regional  birth  rates  increased  significantly 
between  1970  and  1977,  reflecting  the  increase  in  the  number  of  persons  in 
the  prime  child-bearing  age  brackets  between  20  and  34  years  old.   Routt  is 
the  only  county  which  experienced  a  decline  in  the  birth  rate,  probably  due 
to  the  large  proportion  of  single  people  attracted  to  the  Steamboat  Springs 
ski  area  since  1970.   The  pronounced  downward  trend  in  regional  death  rates 
since  1970  reflects  not  only  the  younger  age  composition  of  the  population 
but  also  the  nationwide  trend  toward  greater  longevity. 

The  number  of  marriages  in  the  region  was  slightly  below  the  statewide 
figure  in  1970,  but  increased  markedly  between  1970  and  1977  in  the  region 
as  well  as  Moffat  and  Routt.   The  regionwide  average  number  of  divorces  per 
thousand  inhabitants  was  considerably  below  the  statewide  average  in  1970, 
which  is  partly  a  reflection  of  the  area's  traditional,  agrarian  values. 
Between  1970  and  1977  the  regional  divorce  rate  increased  by  nearly  400 
percent,  from  1.5  to  7.4  per  thousand  population.   This  development  is 
part  of  the  nationwide  trend  toward  increase  in  divorce  but  it  probably 
also  results  from  certain  psychological  and  social  stresses  currently  in- 
digenous to  the  region.   These  stresses  are  engendered  by  the  transient 
status  of  many  new  residents,  conflicts  between  the  values  and  attitudes 
of  the  established  residents  and  those  of  the  new  population,  and  social 
and  economic  pressures  affecting  the  whole  community. 
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Employment.   Table  2-29  presents  estimates  of  wage  and  salary  employment 
by  industrial  sector  in  1977  for  Moffat,  Rio  Blanco,  and  Routt  Counties. 
According  to  Table  2-29,  agriculture  and  manufacturing  are  relatively  in- 
significant as  sources  of  local  employment. 

Mining  employment  (i.e.,  coal,  oil  and  gas,  oil  shale  extraction)  is 
fairly  evenly  distributed  in  absolute  terms  among  the  three  counties,  but 
varies  considerably  in  relative  terms,  from  8.2  percent  of  total  employ- 
ment in  Moffat  County  to  26.1  percent  in  Rio  Blanco. 

The  great  concentration  of  construction  workers  in  Moffat  County 
reflects  the  large  construction  workforce  at  the  Craig  Power  Plant 
(Units  1  and  2) ,  which  employed  an  estimated  1,420  construction 
workers  in  1977. 

Trade,  finance/real  estate/insurance,  and  services  are  especially 
important  in  Routt  County,  where  they  collectively  account  for  nearly  half 
of  total  county  employment.   A  large  proportion  of  Routt  County  employment 
in  trade  and  services  sectors  is  tourism  and  recreation  oriented,  drawing 
its  lifeblood  from  the  Steamboat  Springs  recreation  area.   Steamboat  also 
serves  as  the  hub  of  the  region's  finance,  real  estate,  and  insurance 
industries. 

There  is  a  proportionally  high  amount  of  employment  by  state  and  local 
government,  accounting  for  between  18.2  and  26.4  percent  of  total  employment 
in  each  of  the  three  counties.   As  indicated  in  Table  2-30,  unemployment  varies 
considerably  among  the  counties.   Rio  Blanco  County's  extremely  low  unemployment 
rate  has  been  the  result  of  diminishing  population  and  labor  force  rather  than 
the  expansion  of  employment  opportunities. 

TABLE  2-30 

ANNUAL  UNEMPLOYMENT  RATES  (PERCENT) 


County 


1973 


1974 


1975 


1976 


1977 


Moffat 
Rio  Blanco 
Routt 
Colorado 
United  States 


4.8 

3.6 

7.5 

7.3 

8.0 

4.0 

2.7 

3.8 

3.8 

3.0 

5.0 

6.0 

8.0 

7.3 

7.9 

4.1 

4.0 

6.9 

5.9 

5.6 

4.9 

5.6 

8.5 

7.7 

7.0 

Source:   Colorado  Department  of  Labor  and  Employment,  Division  of  Employment 
Research  and  Analysis,  Average  Monthly  Labor  Force  for  Calendar 
Years  1973,  1974,  1975,  1976,  1977;  U.S.  Department  of  Commerce, 
Bureau  of  Economic  Analysis,  Survey  of  Current  Business. 
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Moffat  and  Routt  Counties  have  both  had  relatively  high  unemploy- 
ment rates  (near  or  above  the  nationwide  average)  since  1975.   In  Moffat 
County,  construction  of  the  Craig  Power  Plant  and  expectation  of  future 
coal-related  development  has  led  to  an  influx  of  persons  seeking  employ- 
ment in  the  services  sector.   This  influx  has  exceeded  the  immediate 
capability  of  the  local  economy  to  absorb  (Huber,  personal  communication, 
1978).   This  may  in  part  be  attributable  to  high  housing  and  living  costs, 
which  may  have  increasingly  led  to  spouses  seeking  work  in  order  to  sup- 
plement the  family's  income.   In  Routt  County,  the  high  unemployment 
rate  is  attributable  mainly  to  the  large  number  of  young  people  seeking 
work  in  the  vicinity  of  the  Steamboat  Springs  ski  resort. 

Income.   According  to  Table  2-31,  oil  and  gas  was  the  most  important 
source  of  1977  wage  and  salary  earning  in  Rio  Blanco  County.   While  coal 
mining  earnings  were  similarly  important  in  Moffat  and  Routt,  they  were 
eclipsed  in  1977  by  construction,  which  contributed  44.9  and  20.6  percent 
of  total  wage  and  salary  earning,  respectively.   Such  a  great  degree  of 
dependence  on  construction  earnings  makes  the  area  economically  very 
vulnerable  to  fluctuations  in  the  construction  sector,  such  as  that  caused 
by  completion  of  large  projects  like  Units  1  and  2  of  the  Craig  Power  Plant 
in  Moffat  County.   While  trades,  services,  and  local/state  government  ac- 
count for  much  employment,  they  are  not  proportionally  important  as  sources 
of  income  due  to  relatively  low  average-earnings  levels. 

The  differences  in  the  average  worker's  earnings  among  the  counties  is 
due  to  varying  wage  rates  among  employers.   Table  2-32  details  average  annual 
wage  and  salary  levels  for  different  sectors  in  1976.   The  highest-paying 
sectors  for  Colorado  were  mining,  construction,  and  the  federal  government. 
Moffat  and  Rio  Blanco  Counties  enjoyed  relatively  high  average  earnings  levels 
in  197  7  due  to  the  relatively  large  niomber  of  highly  paid  mining  and  cons- 
truction workers.   Average  earnings  levels  in  Routt  County  were  somewhat 
lower  due  to  the  greater  concentration  of  workers  in  the  lower-paying  sec- 
tors, especially  trades  and  services. 


Investment  Patterns.   Estimates  of  major  private  investments  by  sector 
in  1977  indicate  concentration  in  two  sectors,  coal  mining  (3.6  million)  and 
power  plant  construction  (141.5  million),  with  the  latter  predominating.   The 
141.5  million  represents  only  a  single  year's  installment  on  the  $700  million 
cost  of  the  Craig  Power  Plant  (Units  1  and  2)  . 

In  terms  of  their  impact  on  local  governments'  property  tax  base, 
generally  only  the  county  governments  and  the  school  districts  in  which  they 
are  situated  experienced  a  direct  impact  from  the  above  investments,  since  the 
latter  are  situated  on  unincorporated  land  outside  the  municipalities'  taxing 
jurisdiction.   Municipalities  have  to  provide  public  facilities  and  services 
(e.g.,  water,  sewer,  police  and  fire  protection)  to  the  new  population  generated 
by  investment  in  coal  and  other  sectors,  but  their  property  tax  base  increases 
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only  indirectly  as  a  result  of  the  investments,  limited  to  additional 
assessments  on  employees'  homes  and  associated  commercial  development. 

Retail  Trade.   The  close  correlation  between  county  retail  sales 
and  county  earnings  as  a  percentage  of  the  respective  regional  totals 
(Table  2-33)  indicates  that  the  three  counties  are  equally  capable  of 
meeting  their  residents'  retail  trade  needs.   Retail  sales  on  the  sxib- 
county  level  present  a  hierarchical  pattern  of  trade  relations,  with 
one  miinicipality  clearly  the  dominant  trade  center  in  each  county. 

According  to  Table  2-33,  Craig  is  the  dominant  trade  center  in 
Moffat  County,  with  64.8  percent  of  the  county's  population  in  1977  and 
82.7  percent  of  its  fiscal  1977  retail  sales.   This  implies  that  Craig 
is  meeting  not  only  its  own  residents'  retail  demand  but  a  large  pro- 
portion of  other  residents'  retail  demand  as  well. 

Although  retail  sales  in  Rio  Blanco  and  Routt  Counties  are  geograph- 
ically more  dispersed  than  in  Moffat,  the  same  pattern  recurs,  with 
Rang ley  and  Steamboat  Springs  the  dominant  retail  trade  centers. 

Retail  trade  is  important  to  the  local  communities  as  a  source  of 
employment  and,  to  a  lesser  extent,  earnings  (refer  to  the  preceeding 
discussions  of  employment  and  income) .   In  addition,  it  generates  local 
public  revenues  through  the  sales  tax  mechanism  (see  discussion  of  local 
government  finances  below) . 

Local  Services.   The  present  level  of  public  services — police,  fire, 
water,  sewer,  and  solid  waste — as  well  as  improvement  are  presented  in 
Tables  2-34  and  2-35.   Planned  changes  are  not  necessarily  assured. 
They  are  often  dependent  on  the  availability  of  relatively  scarce  local 
funds  or  outside  funds,  primarily  state  and  federal  monies. 

All  municipalities  provide  police,  fire,  water,  sewer,  and  solid  waste 
disposal  sites.   Local  police  protection  is  augmented  in  most  municipali- 
ties by  members  of  the  county's  Sheriff's  Office  or  the  State  Highway 
Patrol  who  live  in  those  municipalities.   A  court  system  and  jail  are 
provided  by  each  county  and  serve  all  its  municipalities.   All  munici- 
palities in  northwest  Colorado  are  rated  by  Insurance  Services  Office  of 
Denver,  Colorado,  as  having  inadequate  fire  protection  because  of  in- 
adequate equipment,  water  service,  or  lack  of  an  organized  fire  depart- 
ment.  All  water  systems  in  the  county  are  publicly  owned.   Water  and 
sewer  services  are  the  highest  priorities  of  most  local  officials  and 
are  those  most  often  undergoing  improvements.   For  the  majority  of  com- 
munities there  is  no  collection  service  for  solid  waste. 

Housing.   Housing  data  for  Moffat,  Rio  Blanco,  and  Routt  Counties  are 
present  in  Table  2-36.   Since  1970,  the  number  of  year-round  housing  units 
in  the  three  coianties  has  increased.   Routt  County  has  had  the  highest 
annual  growth  rate.   Since  1970,  the  proportion  of  single  family  units  in 
the  Moffat  County  housing  supply  has  decreased  while  the  proportion  of 
mobile  homes  has  increased. 
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Mobile  homes  were  almost  30  percent  of  the  total  housing  stock  in  1977. 
The  dramatic  increase  in  mobile  homes  during  this  period  can  be  attri- 
buted to  the  influx  of  workers  at  the  Craig  Power  Plant,  coal  mining,  and 
other  industries  that  moved  into  the  area  at  the  same  time. 

The  proportion  of  single  family  units  in  Rio  Blanco  County  has  also 
decreased  since  1970,  while  the  proportion  of  mobile  homes  has  increased. 
New  oil  discoveries  in  Rio  Blanco  County  since  1970  have  attracted  some 
additional  population,  increasing  the  need  for  immediately  available  housing 
units.   In  Routt  County,  the  most  dramatic  change  has  been  in  the  proportion 
of  multiple  family  units.   Many  of  the  multi-family  units  were  built  as  part 
of  the  ski  and  recreation  development  at  Steamboat  Springs.   Some  of  these 
units  are  second  homes  and  are  not  used  year-round. 

The  estimated  niomber  of  housing  starts  between  1970  and  1976  are  shown 
in  Table  2-37.   More  than  half  of  the  units  started  in  Moffat  and  Routt 
Counties  were  multiple  dwellings,  compared  to  13  percent  in  Rio  Blanco  County. 
In  Moffat  County,  the  multi- family  units  were  needed  for  workers  moving 
into  the  area  on  a  temporary  basis  who  preferred  not  to  or  were  unable  to 
invest  in  a  single  family  house  or  mobile  home.   In  Routt  County,  many  of 
the  multiple  dwellings  were  built  as  part  of  the  ski  and  recreation  develop- 
ment near  Steamboat  Springs. 

Available  housing  for  rent  or  sale  in  northwest  Colorado  is  scarce  in 
spite  of  recent  increases  in  the  housing  stock.   Housing  in  the  region  is 
expensive  as  well  as  scarce.   Depending  upon  the  number  of  bedrooms,  lot 
size,  and  amenities,  new  housing  in  Craig  is  selling  for  between  $50,000  and 
$60,000  (Conley,  personal  communication,  1978);  in  Meeker,  between  $40,000 
and  $60,000  (Cox,  personnal  communication,  1978);  and  in  Steamboat  Springs, 
between  $65,000  and  $80,000.   A  popular  size  mobile  home,  14  by  70  feet, 
sells  for  between  $14,500  and  $25,000  (Taylor,  personal  communication,  1978). 
Rental  units  in  Craig,  Meeker,  and  Hayden  are  about  $300,  not  including 
utilities. 

Education.   Seven  school  districts  serve  northwest  Colorado.   The 
school  facilities  in  the  districts  are  listed  in  Table  2-38.   New  school 
facilitiep-  are  currently  being  built  or  are  planned  in  the  Craig,  Meeker, 
Hay<?en,  and  South  Routt  School  District.   An  addition  to  an  existing  school 
is  being  constructed  in  the  South  Routt  district  and  a  new  elementary 
school  is  scheduled  to  open  in  the  fall  of  1978  in  the  Rangley  School  District. 

Table  2-39  displays  comparative  school  district  enrollment  data  for  1976- 
77  and  1977-78.   The  Moffat  County  School  District  RE#1,  the  most  populous 
in  the  region,  is  currently  operating  at  capacity,  with  modular  classrooms 
to  supplement  the  permanent  spaces.   The  crowded  conditions  experienced  by 
the  Hayden  School  District  in  1977-78  will  be  relieved  in  January,  1979, 
when  the  new  Hayden  Elementary  School,  with  a  capacity  of  500,  will  open. 
Steamboat  Springs  elementary  schools  are  crowded.   Two  modular  classrooms 
will  be  used  beginning  in  fall,  1978.   Routt  School  District  RE#3,  serving 
Oak  Creek  and  Yam.pa,  is  the  least  populous  district  in  the  three-county 
area.   Due  to  problems  of  distribution,  the  elementary  school  is  crowded. 


2-94 


m 

I 

(N 


CO 

< 
E-i 
ifi 

U 

M 

in 

p 
o 
a: 

fa 
o 

pii 
w 


a 

w 


H 

Eh 

C/3 

w 


(0 

-p 
o 

Eh 


C  -P 

OJ  O 

U  -P 

(U  4-1 

P4  O 


<4-l 


•H 


-P  rfl 

C  -P 

(U  o 

U  -P 

(U  o 


+J 
c 

O 

u 


un 

rH 

r^ 

'!3' 

vo 

CN 

00 


CN 


in 


en 


vi) 

<N 

O 

^ 

n 

r- 

ro 

vD 

vD 


vD 


00 


00 


00 


in 


ro 

r-1 

o 

rH 

o 

iH 

ro 

CM 

V£) 

0 

o 

c 

(0 

-P 

iH 

03 

n 

+j 

m 

+j 

iw 

0 

13 

1 

•^ 

S 

w 

<u 

Ti 

4-1 

r-{ 

m 

0 

E 

^ 

•H 

<u 

+J 

CO 

CO 

0 

w 

0 

X 

o 

o 

T) 

nj 

U) 

S-i 

C 

0 

0 

iH 

•H 

0 

+J 

U 

c 

•n 

0 

0 
!-l 

en 

CU 

C 

•H 

T) 

cn 

a 

0 

(13 

0 

X 

r~ 

r^ 

^  as 

en  iH 

M 

•H       ^ 

n3  iH 

iw 

^    & 

n3 

rH     3 

ro    C 

u    n3 

0   Id 

^ 

U 

m    o 

0   M-l 

-P     CO 

C    u 

QJ    -H 

e  -p 

+J     U) 

V^  -H 

(0    >-) 

Oi   <D 

0)    -P 

Q    U 

(TJ 

'    VI 

. 

CT   (0 

Cn 

c  ^ 

C 

•H    U 

•H 

to 

TJ 

3   T3 

d 

0     rH 

3 

K    0 

0 

^ 

M 

IH     0) 
O     CO 

O 

3 

-P 

C    0 
0   ffi 

, 

Q) 

•H 

(N 

3 

CO    TJ 

CO 

■a 

•H     C 

CTi 

>     rtJ 

r-{ 

Ti 

•H 

*    0 

f-i 

■p 

0    -P 

>1 

o 

T3    C 

M 

c 

(0    (1) 

(0 

U    > 

3 

>1 

0    c 

c 

(0 

rH     H 

(0 

e 

o 
U    Cr 

1-3 

w 

C 

0 

<u 

14-1    -H 

4J 

CP 

0     CO 

nJ 

3 

X 

■P 

0)    0 

+J 

C 

+j   K 

5 

0) 

(T3 

0 

u 

-P    U-l 

M 

u 

CO    0 

CJ 

<u 

(l^ 

u 

(1) 

M 

■P 

13 

0 

0 

2 

cn 

2-95 


00 

I 

I 


H 
E-< 

a 

H 


H 
Q 

I 

6 


o 

•H 


w 


•& 


4-1 

o  >w  q 

4-1    O    C 

+1  >  eg 
0)  o  3 

Sis 


s 


iw    U 
14-1   U 


tn  u 


^ 


8 


I 


Q) 


-p  (C 
3  E 


9  ,o  S  -S. 

+J  m   O   Cn 


■J  -H  -H 


•3  p  0  ri  w 
fO  -t-i  -r-i  en 
S    S   Q   dJ   (8 


W  >-0  W        W  h)  w 


4-1 


g 


O 

8 


8 


8 


00 

C3^ 


1 


.? 


I 

5 


ex 


^ 


-iH 

en 


2 
o 

]3 


'Q 


g' 

■S 

o 

u 

■5 

o 

tn 

3 

s 

r-l 

8 

M-l 
0 

•g 

en 

+J 

3 

5 

-rH 

.3 

s 

a 

g 

S 

•H 

■p 

^ 

« 

^8 

«  • 

d) 

U  00 

^ 

O  r- 

c 

.H  CTi 

8 

s^^ 

<u 

m  >i 

c 

0   ff 

o 

Si 

fJS 

& 

5-S 

M 

^ 

'6 

u 

§ 

w 

2-96 


15 

u  u 

■r-1  Qj 
0    (T3 

0^ 


^^8 
w  -p 


CO 

I 

CM 


&4 


C/3 


-P    O 

S  ^ 

8 


o 

o  o 

CM   V£)    O 

ro 

• 

00 

en  t~~ 

CM  ro  ro 

"^ 

< 

r- 

"T   CM 

vD  r-  00 

r~ 

- 

-    "• 

"     - 

- 

2 

1^ 


00  "^ 


i-H  CM  iH 
•*  CO  ^o 


vD  r-  o 
ro  r~  ro 


00  00  n 

O   rH    00 

IT)  Ta<  ^ 


CM 


1    rn 


IX) 
1X3 


00 


o 

o  o 

(N  iH  n 

ro 

« 

n 

cTi  r~ 

rsi  00  o 

r- 

< 

■V 

o  o 

IX>   <X)   IT) 

n 

- 

-    - 

" 

" 

2 

00       r^ 

.H         o 
CM  00 


*X> 

in 


r^ 

r~- 

r- 

00 

vo 

in 

o 

r- 

in 

CM 

<-\ 

•-{ 

a\ 

^ 

vo 

00 

n 

t^ 

<o 

in 

CM 

•^ 

a\ 

o 

K 

^ 

^ 

^ 

CM 

rH 

in 

vo 
in 

(0 

-p 


Q)  <C 


2-^7 


Three  mobile  classrooms  (combined  capacity,  75)  were  filled  to  capacity 
during  1977-78.   A  new  elementary  school  will  be  ready  for  fall,  1978. 

The  Meeker  School  District,  although  among  the  smallest  in  terms 
of  enrollment  and  assessed  valuation,  had  among  the  highest  expenditure/ 
assessed  valuation  per  pupil  in  1978  in  the  three-county  region.   The 
large  assessed  valuation  in  the  Rangley  District  is  due  to  construction  of 
a  new  elementary  school,  scheduled  to  open  in  September,  1978. 

Health  and  Social  Services.   Four  hospitals,  located  in  Craig, 
Meeker,  Rangely,  and  Steamboat  Springs,  serve  northwest  Colorado.   Data 
/On  these  facilities  are  shown  in  Table  2-40.   Memorial  Hospital  in  Craig 
is  currently  building  a  new  addition  and  adding  12  beds,  which  will  increase 
its  total  number  of  beds  to  42.   With  the  completion  of  the  expansion  of 
Memorial  Hospital,  there  will  be  a  total  of  107  hospital  beds  in  the  three- 
county  region.   This  is  more  than  adequate  to  meet  the  needs  of  the  current 
population.   The  regional  occupancy  rate  of  the  four  hospitals,  45.3  per- 
cent (which  does  not  include  the  new  beds  at  Memorial  Hospital) ,  is  below 
the  occupancy  goal  of  62.5  percent  for  hospitals  with  25  beds  (Western 
Colorado  Health  Systems  Agency  1978a) .   The  average  number  of  hospital 
beds  in  the  region,  not  including  the  bed  expansion  at  Memorial  Hospital, 
is  24. 

There  are  four  nursing  homes  in  northwest  Colorado  providing  skilled, 
intermediate,  and  residential  care.   Data  on  these  facilities  are  also  shown 
in  Table  2-40. 

There  are  no  inpatient  psychiatric  or  rehabilitative  facilities  in 
northern  Colorado.   These  types  of  facilites  are  available  in  Grand  Junction 
and  Denver.   Mental  health  centers  are  located  in  Craig,  Meeker,  Rangley, 
Steamboat  Springs,  Hayden,  and  Oak  Creek. 

Table  2-41  presents  data  on  health  care  personnel  serving  northwest 
Colorado.   The  number  of  physicians  working  in  Rio  Blanco  and  Routt  Counties 
in  1976  was  more  than  adequate  to  serve  the  population,  but  in  Moffat  County 
there  was  a  slight  shortage  of  physicians.   There  was  an  adequate  number  of 
registered  nurses  in  the  three-county  region. 

The  largest  niomber  of  cases  among  income  maintenance  programs  supervised 
by  the  Department  of  Social  Services  was  in  the  category  of  Aid  to  Families 
with  Dependent  Children  (AFDC) .   Moffat  and  Routt  Counties  received  about  an 
equal  proportion  of  the  dollars  spent  on  AFDC  cases  in  the  region,  which  was 
higher  than  that  received  in  Rio  Blanco  County.   There  were  no  Aid  to  the 
Blind  cases  reported  in  any  of  the  three  counties. 
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Local  Government  Finances .   The  amounts  spent  by  local  governments  on 
various  public  functions  (e.g.,  police,  public  works,  health,  sewage 
treatment)  vary  from  community  to  community  according  to  the  needs  and 
preferences  of  local  residents  as  expressed  by  their  elected  representatives. 
Table  2-42  summarizes  local  government's  operating  and  capital  expenditures 
by  major  budgetary  activity  in  fiscal  1977-1978.   A  community's  capital 
expenditures  generally  vary  widely  from  year  to  year  whereas  operating 
expenditures  on  individual  budgetary  items  tend  to  remain  constant  over 
the  short  term,  at  least  as  a  percentage  of  total  operating  expenditures. 

Table  2-43  compares  local  governments'  operating  expenditures  as  a 
percentage  of  total  operating  expenditures.   The  table  reveals  significant 
divergences  in  local  budgetary  priorities  in  all  categories  except  public 
safety  (i.e.,  law  enforcement  and  fire  protection),  to  which  most  juris- 
idictions  devote  about  20  percent  of  their  available  resources. 

Like  expenditures,  local  governments'  revenue  structures  vary  widely. 
Fiscal  1977-78  revenues  in  each  jurisdiction  are  sumitiarized  in  Tables  2-44 
and  2-45,  which  display  total  and  per  capita  revenues,  respectively.   County 
governments  in  general  are  more  dependent  than  municipalities  on  property  tax 
revenues,  obtaining  up  to  81  percent  of  total  revenues  from  this  source 
(Rio  Blanco  County) . 

Property  taxes  generally  account  for  20  to  30  percent  of  municipal 
revenues.   Sales  tax  collections  are  generally  the  other  most  important 
source  of  municipal  revenues ,  even  exceeding  property  tax  revenues  in  some 
jurisdictions  (notably  Craig  and  Steamboat  Springs,  where  sales  taxes  generate 
55  percent  of  total  revenues) . 

Due  to  cost  and  other  development,  population  growth  has  required  that 
several  local  governments  increase  their  base.   These  governments  have 
adopted  three  general  strategies  in  attempting  to  meet  their  revenue  needs. 

The  first  strategy  is  one  of  tax  diversification.   By  spreading  the 
tax  burden,  a  tax  levying  unit  can  minimize  the  tax  burden  placed  on  pro- 
perty owners . 

The  next  strategy  involves  incurring  additional  bonded  indebtness. 
Table  2-46  illustrates  the  present  bonded  indebtedness  and  the  legal  debt 
limits  of  each  governmental  unit  in  the  region.   Additional  bond  issues 
must  have  the  approval  of  the  local  voters,  which  may  not  always  be  forth- 
coming.  Bond  issues  can  only  be  used  for  capital  projects. 

The  third  strategy  consists  of  seeking  out  additional  sources  of 
intergovernmental  revenues,  including  grants  and  loans  from  agencies  such 
as  the  Environmental  Protection  Agency,  the  Economic  Development  Administration, 
Housing  and  Urban  Development,  and  Farmer's  Housing  Assistance  funds. 

In  an  effort  to  meet  the  growing  demand  for  intergovernmental  revenues  in 
coal  development  areas,  the  Colorado  legislature  has  recently  adopted  a 
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TABLE  2-46 

OUTSTANDING  BONDED  INDEBTEDNESS,  DEBT 
SERVICE  PAYMENTS,  AND  LEGAL  BONDING  CAPACITY,  1977 


Jursidiction 

Total  bonded 
indebtedness  1/ 

Annual  debt 
service,  1977 

Total  debt 
subject  to 
legal  limit  2/ 

Legal  debt 
limit  3/ 

Moffat  Coijnty 

33,000 

16,000 

33,000 

904,000 

Moffat  Coianty  School 
District  RE#1 

Craig 

Dinosaur 

15,000 
155,000  4/ 
0 

15,000 
0 

15,000 
0 
0 

12,049,000 

1,497,000 

30,000 

Rio  Blanco  County 

0 

0 

3,023,000 

Rio  Blanco  School 
District  RE#1 
Meeker 

895,000 
922,000 

100,000 

895,000 
0 

4,737,000 
587,000 

Rio  Blanco  School 
District  RE#4 
Rangely 

155,000 
915,000 

155,000 

155,000 
15,000 

35,570,000 
408,000 

Routt  County 

0 

0 

1,549,000 

Routt  County  School 
District  RE#1 
Hayden 

2,850,000 
130,000 

240,000 
45,000 

2,850,000 
0 

6,156,000 
239,000 

Routt  County  School 
District  RE#2 

Steainboat  Springs 

884,000 
3,223,000 

211,000 
352,000 

884,000 
2,963,000 

10,612,000 
3,430,000 

Routt  County  School 
District  RE#3 

Oak  Creek 

Yanpa 

0 
175,000 

0 

0 
0 

3,687,000 

123,000 

68,000 

1/  Excluding  special  districts. 

2/  Includes  all  bonded  debt  except  debt  incurred  by  incorporated  inunicipalities  for 
purpose  of  water  system  irtprovement. 

3/  Legal  debt  limit  for  counties  is  defined  as  1  1/2  percent  of  total  assessed  value; 
for  cities  as  30  percent  of  actual  value  (actiial  value  is  approximately  333  percent 
of  assessed  value) ;  for  school  districts,  20  percent  of  assessed  value. 

4/  Excludes  $100,000  debt  owed  to  private  lender. 
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severance  tax  (House  Bill  706) .   This  tax  is  levied  on  the  gross  income  of 
metallic  minerals  and  the  oil  and  gas  produced  in  the  state.   The  plan  is  to 
create  a  local  governmental  Severance  Tax  Fund  which  will  begin  aiding  local 
governments  by  1981.   At  that  time  the  fund  is  expected  to  have  accumulated 
over  4.5  million  dollars  in  revenue.   Fifteen  percent  of  this  revenue 
will  be  distributed  directly  to  local  governments  on  the  basis  of  proportion 
of  employees  in  mining-related  fields. 

Intergovernmental  revenue  may  provide  relief  from  the  current  financial 
stress,  but  does  not  provide  the  financial  security  which  is  essential  for 
long-range  planning.   Since  the  energy  production  does  not  occur  within 
the  jurisiction  of  the  municipalities,  they  have  not  been  able  to  draw  much 
direct  revenue  from  the  energy  products.   This  has  placed  them  at  a  relative 
disadvantage  because  they  provide  services  for  a  large  number  of  the  energy 
employees . 

Colorado  State  Finances.   Three  state  revenue  generating  items  (sales 
tax,  income  tax  paid  by  employees,  and  mineral  royalties  resulting  from 
coal  mining)  are  considered  in  this  report.   Present  estimates  (1977)  of 
the  contribution  from  the  study  area  to  state  revenues  for  each  of  the  items 
respectively  are  $5,268,608,  $4,287,748,  and  $4,373,578.   Thus,  the  total 
estimated  contribution  from  these  three  sources  to  state  revenue 
in  1977  was  $13,929,934. 

Utilities.   The  Colorado-Ute  Electric  Association,  a  rural  electric 
association,  distributes  electricity  to  about  half  of  Colorado,  including 
the  Yampa  Valley  and  White  River  Electric  Associations  which  serve  parts  of 
northwest  Colorado.   The  company  estimates  that  new  power  plants  will  be 
needed  to  meet  the  rising  demands  of  its  thirteen  member  companies  (Moving, 
personal  communication,  1977) .   Guaranteed  sources  of  long-term  coal  and 
water  are  needed  in  order  for  the  power  plants  to  be  feasible. 

Western  Slope  Gas  Company  sells  natural  gas  to  the  two  gas  distribution 
companies  in  northwest  Colorado — the  Greeley  Gas  Company,  serving  Craig, 
Meeker,  and  Steamboat  Springs,  Hayden,  and  Milner,  and  the  Town  of  Rangley 
Gas  Department,  serving  Rangely.   Current  demand  for  natural  gas  is  almost 
at  pipeline  capacity.   Before  undertaking  construction  to  increase  pipeline 
capacity,  the  Western  Slope  Gas  Company  will  re-evaluate  its  population 
projections  to  be  assured  they  are  realistic  and  that  the  large  capital 
investment  in  pipeline  construction  is  necessary  (Peters,  personal  comm- 
unication, 1978) .   Pipeline  construction  is  not  expected  before  1979.   In 
the  short  run,  there  may  be  facility  constraints  to  meeting  natural  gas 
demands  because  two  to  three  years  are  required  for  pipeline  capacity  to  be 
increased. 


Community  Attitudes. 

This  section  is  based  on  previous  social  profiles  and  impacts  studies 
of  northwest  Colorado  as  well  as  a  series  of  informal  interviews  with  in- 
formed local  sources  (e.g.,  politicians,  clergy,  etc.).   Previous  social 
profiles  and  impact  studies  conducted  in  northwest  Colorado  have  stressed 
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the  "traditional"  values  of  its  residents  (NWCCRES) .   These  values  include 
conservatism,  emphasis  on  strong  family  ties,  the  desire  for  self-sufficiency, 
the  value  of  hard  work,  a  high  level  of  social  conformity,  and  admiration 
of  rugged  individualism.   Nevertheless,  people  living  in  the  study  area 
have  been  experiencing  the  same  pressures  for  social  change  that  have  swept 
the  rest  of  the  nation.   A  n\amber  of  energy  booms  have  further  affected  the 
area  and  have  attracted  outsiders  with  different  value  systems.   The  study 
area  has  changed  and  is  still  changing;  it  is  not  a  closed  and  static  community. 

This  dichotomy  between  "traditional"  and  "new"  values  exists  in  most 
communities  in  the  study  area  depending  on  the  degree  to  which  they  have 
experienced  recent  population  growth  due  to  energy-related  employment, 
tourism,  or  recreation.   At  one  extreme  are  communities  like  Craig  and  Steam- 
boat Springs,  which  recently  have  experienced  rapid  population  growth  and 
where  effects  of  this  cultural  heterogeneity  are  most  clearly  seen.   On  the 
other  hand,  in  small  communities  such  as  Dinosaur  and  Yampa  values  of  the 
long-time  conservative  residents  remain  the  dominant.   Meeker,  Rangely,  Oak 
Creek,  and  Hayden  fall  into  the  middle  of  this  spectrum. 

Recognition  of  Past  Energy  Development.   Most  of  the  respondents  were 
aware  that  energy  development  and  related  growth  is  not  new  to  the  area. 
Rangely  and  Meeker  experienced  oil  shale  development  80  years  ago  while 
more  recently,  in  1945,  oil  and  gas  development  has  occurred.   The  study 
area  also  has  experienced  coal  mining,  uranium  mining  and  power  plant  con- 
struction. 

Because  of  their  past  experience  with  energy  development,  informants 
in  Craig,  Steamboat  Springs,  Hayden,  and  Rangley  reported  that  their  comm- 
unities were  again  experienceing  a  boom.   (A  "boom"  was  defined  by  respondents 
as  occurring  when  population  growth  outstripped  available  housing  and  social 
services) .   Yampa,  Oak  Creek,  Meeker,  and  Dinosuar  respondents  indicated 
that  these  communities  are  at  a  "tipping  point",  where  additional  growth 
will  create  boom  conditions. 

Previous  booms  have  occasionally  left  local  communities  deeply  in  debt 
for  community  service  facilities  as  the  boom  faded  and  the  population  declined. 
The  small  permanent  population  had  to  ass\ime  the  debts,  which  were  difficult 
to  pay  with  a  limited  tax  base.   As  a  result,  people  are  apprehensive  about 
a  boom-bust  cycle  and  one  major  consequence  is  the  repeated  refusal  of  the 
communities  to  pass  bond  issues  for  community  development. 

Support  for  Energy  Development.   In  every  community  respondents  expressed 
support  for  energy  development.   The  informants  were  aware  of  the  negative 
aspects  of  energy  development  such  as  congestion,  strain  on  housing  and 
community  services,  increased  crime  and  delinquency,  and  inflation  but 
indicated  that  past  development  has  been  good  for  the  area.   Specifically, 
the  availability  of  jobs  has  permitted  residents  to  upgrade  their  occupa- 
tions and  has  allowed  the  young  people  to  remain  in  the  area.   The  increased 
population  has  attracted  more  business  and  services  to  the  community. 
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A  survey  of  Meeker  (Rio  Blanco  County  Planning  Department  1975) 
revealed  that  80  percent  of  its  citizens  desired  population  growth  in 
order  to  strengthen  the  tax  base  and  economy  of  the  community.   Also, 
when  the  costs  are  weighted  against  the  benefits,  most  informants  replied 
that  development  has  had  positive  impacts  and  that  they  will  support  con- 
tinued development.   For  example,  in  a  study  of  Craig  (Grace  &  Company  1975) 
45  percent  felt  that  the  benefits  of  the  most  recent  boom  had  outweighed 
the  costs,  while  only  23  percent  felt  that  the  costs  were  higher.   The 
other  32  percent  either  felt  they  balanced  out  or  had  no  opinion. 

In  addition,  most  of  those  interviewed  reported  that  they  feel  that 
development  is  inevitable  and  will  occur  regardless  of  the  feelings  of  the 
local  residents.   This  is  consistent  with  the  alienation  and  possessiveness 
reported  in  an  earlier  study  (NWCCRES) .   The  people  are  very  much  aware 
of  the  energy  crisis  that  faces  this  county  and  accept  the  idea  that  coal, 
gas,  oil,  and  uranium  resources  of  the  area  will  have  to  be  developed. 

Desire  Controlled  Development.   While  the  residents  favor  continued 
development  and  feel  that  it  is  inevitable,  they  do  not  support  rapid, 
uncontrolled  growth.   Most  reported  that  they  favored  a  gradual  expansion 
of  energy  development  so  that  the  impacted  communities  would  have  more 
time  to  absorb  the  additional  population  and  to  provide  residents  with 
the  necessary  community  services.   When  asked  to  indicate  the  degree  of 
growth  that  should  be  permitted  under  "controlled  conditions",  the  usual 
reply  was  that  it  would  depend  on  how  much  assistance  the  communities 
received  in  order  to  prepare  for  increases  in  population.   According  to 
the  informants ,  the  degree  of  energy  development  was  related  to  community 
development.   In  other  words,  an  area  is  ready  for  additional  energy  develop- 
ment as  soon  as  housing  catches  up  to  demand,  as  new  schools  are  built,  as 
municipal  water  supply  systems  are  completed,  as  water  treatment  plants  are 
constructed,  as  hospitals  are  expanded,  and  as  additional  police  and  firemen 
are  hired. 

In  contrast  to  the  traditional  values  of  rugged  individualism  and 
anti-government  sentiment,  most  informants  favored  federal  grants  as  the 
means  for  community  development.   The  community  leaders,  in  particular, 
stressed  the  need  for  grants  without  matching  funds  requirements  or 
other  stipulations.   The  respondents  felt  that  massive  federal  assistance, 
while  inconsistent  with  other  community  values,  is  justified  because  the 
entire  nation  is  reaping  the  benefits  of  energy  development.   Also,  the 
federal  tax  burden  was  used  as  a  common  justification  for  federal  assistance. 
Respondents  felt  that  the  government  "owes  us"  something  anyway.   Community 
leaders  appeared  to  be  very  knowledgeable  about  federal  sources  of  assistance 
including  HUD,  EPA,  EDA,  CETA,  and  Farmers'  Housing  and  Drought  Assistance. 
The  larger  communities  like  Craig,  Steamboat  Springs,  and  Rangely  seemed  con- 
fident that  they  would  receive  substantial  federal  assistance  while  the 
smaller  communities  were  rather  pessimistic  about  their  chances  for  receiving 
such  assistance. 

An  earlier  study  by  the  BLM  indicated  a  preference  for  industry  and 
state  government  assistance  in  dealing  with  energy  development.   When  the  same 
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area  was  surveyed  t±iree  years  later,  however,  interviews  indicated 
a  strong  preference  for  the  federal  government  assuming  the  major  re- 
sponsibility, with  state  government  and  private  industry  playing  a 
secondary  role  in  this  process. 

In  siimmary,  there  is  a  general  attitude  among  community  residents 
that  past  energy  development  and  associated  growth  has  been  good  for  the 
area.   The  costs  have  been  high,  but  overall  the  benefits  appear  to 
outweigh  them.   There  is  support  for  future  development  and  growth,  but 
there  should  be  time  and  assistance  to  prepare  for  it.   It  is  felt  that 
federal  and  state  assistance  is  the  only  feasible  way  for  the  communities 
to  prepare  to  provide  community  services  for  the  rapidly  expanding  pop- 
ulation which  is  likely  to  occur  with  extensive  energy  development. 
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Transportation  Networks 


Highways 

The  area  is  served  by  narrow  two-lane  paved  highways  designed 
primarily  for  lightweight  traffic.   The  only  major  road  is  U.S.  High- 
way 40,  a  widened  two- lane  highway,  running  east-west  through  Craig 
between  Denver,  Colorado,  and  Salt  Lake  City,  Utah  (Maps  2-7  and  2-8 
show  traffic  volumes  in  the  area) .   In  1976  there  were  25,781  vehicles 
registered  in  the  three  counties  of  the  study  area.   Traffic  congestion 
on  U.S.  Highway  40  occurs  at  shift  changes  at  the  Hayden  Power  Plant 
and  at  constmction  shift  changes  at  the  Craig  Power  Plant. 

Colorado  13  between  Meeker  and  Craig,  the  main  north-south  route, 
is  not  heavily  traveled  and  currently  is  being  used  by  three  coal  com- 
panies (Empire-Energy,  Colowyo,  Sewanee) .   Only  the  stretch 
from.  Axial  to  Craig  is  suitable  for  heavy  truck  traffic.   The  portion 
of  Colorado  13  from  Axial  10  miles  to  the  south  is  siibj acted  to  ex- 
tensive frost-snow  damage  each  spring  and  early  siimmer.   Colorado  13 
has  virtually  no  shoulder  adjacent  to  the  paved  strip  north  of  Craig; 
vehicles  drop  off  the  edge  of  the  driving  lane,  resulting  in  many 
accidents  each  year. 

Colorado  64,  along  the  White  River  between  Meeker  and  Rangely 
and  north  from  Rangely  into  Utah,  is  also  a  narrow  two- lane  road 
designed  primarily  for  minimal  light  traffic.   The  road  is  somewhat 
winding  and  has  many  blind  dips  and  curves,  which  make  passing 
difficult.   Recent  oil  shale  developments  south  of  the  White  River 
have  contributed  to  increased  truck  traffic  and  industrial  traffic 
load,  not  easily  accommodated  by  the  highway. 

Colorado  131,  south  from  Steamboat  Springs  toward  Eagle,  serves 
as  a  lightly-used  connection  between  Highway  40  and  1-70  to  the  south. 
It  is  used  mainly  by  residential  traffic  between  the  Phippsburg- 
Oak  Creek  areas  and  Steamboat  Springs. 

Colorado  317,  east  from  Hamilton  to  Pagoda,  is  a  very  narrow 
paved  road  serving  a  few  local  residents  and  some  oil-gas  field 
traffic. 

Colorado  318,  from  Highway  40  near  Maybell,  Colorado,  is  a 
paved  road  to  the  Colorado-Utah  state  line,  beyond  which  in  Utah 
it  becomes  a  gravel  road.   It  is  lightly  used  by  scattered  local 
residents  and  does  not  provide  traffic  services  for  its  entire  length. 

Colorado  139,  south  from  Rangely  to  1-70  west  of  Grand  Junction, 
is  mainly  used  by  local  residents,  oil  and  gas  developers,  and  oil 
shale  developers.   Due  to  this  increase  in  energy  development,  traffic 
in  general  as  well  as  heavy  truck  traffic  has  increased  rapidly. 
At  Douglas  Pass,  where  this  route  crosses  extensive  active  land  slides, 
road  damage  and  failure  are  continual  problems. 
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County  roads  in  Routt,  Moffat,  and  Rio  Blanco  Counties  provide 
access  from  the  main  highways  to  a  major  portion  of  the  area.   The 
primary  roads  (Hayden-Oak  Creek,  Axial-Lay,  Craig-Hiawatha  Oil  Camp, 
Rangely-Blue  Mountain,  Hamilton- Meeker  via  Yellow  Jacket  Pass,  and 
Meeker-Maybell)  are  only  lightly  used  by  local  residents,  and  there 
is  limited  oil-gas  field  traffic.   An  exception  is  the  Hayden-Oak  Creek 
route,  which  receives  traffic  from  several  mines  between  the  Hayden 
power  plant  and  Oak  Creek.   These  roads  are  gradually  being  upgraded 
from  graveled  to  paved  roads.   They  serve  as  trunk  lines  for  numerous 
branching  county,  ELM,  and  private  roads. 

The  1978  State  Highway  Bridge  Restrictions  show  two  bridges  in 
the  study  area  as  having  weight  restrictions.   One  is  on  Colorado  318, 
9  miles  northwest  of  Sunbeam,  Colorado,  across  the  Little  Snake  River; 
the  other  is  about  1  mile  south  of  Craig,  Colorado,  across  the  Yampa 
River. 


Railroads 

Rail  service  in  the  region  is  provided  by  the  Denver  and  Rio  Grande 
Western  Railroad  (D&RGW) .   An  east-west  oriented  main-line  follows  the 
course  of  the  Colorado  River  and  its  tributary  the  Fraser  River  from 
Dotsero  in  Eagle  County,  through  Orestod  to  Winter  Park.   From  there,  it 
crosses  the  Continental  Divide  through  the  6-mile- long  Moffat  Tunnel  then 
continues  east  to  Denver.   An  102-mile-long  line  branches  from  the  main-line 
at  Orestod,  passes  through  Oak  Creek,  Steamboat  Springs,  and  Hayden  before 
reaching  Craig.   A  line  in  turn  branches  from  this  line  at  Hayden  and 
follows  a  southeasterly  direction  for  ■•  3  miles  to  the  Twenty  Mile  Park  area. 

Only  freight  operations  are  conducted  on  the  rail  lines  in  the  region; 
coal  traffic  consists  of  about  eight  trains  (four  round  trips)  daily.   The 
main-line  in  the  vicinity  of  Orestod  averages  twenty  trains  per  day.   These 
volumes  are  well  below  the  capacity  of  the  lines  to  handle  traffic.   Mines 
in  the  region  are  allegedly  having  problems  receiving  an  adequate  supply 
of  coal  hopper  cars  from  the  D&RGW. 

The  NWCCRES  included  an  assessment  of  a  proposal  by  the  W.R.  Grace  & 
Company  to  construct  25  miles  of  rail  line  from  the  D&RGW  at  Craig  to  its 
proposed  mine  site  near  Axial,  Colorado.   Completion  of  this  line  is  ex- 
pected by  September,  1979. 

The  main- line,  from  which  service  is  provided  to  the  region,  is  a  major 
element  of  the  D&RGW  system.   Beginning  in  Ogden,  Utah,  this  line  passes 
through  Salt  Lake  City  and  Provo,  crosses  the  Wasatch  Plateau  at  Soliders 
Siommit,  and  then  parallels  U.S.  6  to  Grand  Junction  and  the  Colorado  River 
at  Dotsero.   At  Dotsero,  another  main-line  branches  from  this  main- line, 
follows  the  course  of  the  Eagle  River,  crosses  the  Continental  Divide  in 
the  Tennessee  Pass,  then  follows  the  course  of  the  Arkansas  River  to  Pueblo. 
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A  convenient  connection  does  not  exist  between  the  Dotsero  to  Denver 
and  the  Dotsero  to  Pueblo  main-lines. 

The  other  major  element  of  the  D&RGW  system  is  its  north-south  oriented 
main-line,  which  is  located  on  the  front  range  of  the  Rocky  Mountains  between 
Denver  and  Walsenburg.   Between  these  two  points,  this  line  provides  rail 
service  to  all  major  front  range  cities,  including  Colorado  Springs  and  Pueblo. 

The  main-lines  are  generally  single  track,  except  for  limited  stretches 
at  Soldiers  Summit  and  on  the  front  range  where  the  D&RGW  line  is  operated 
jointly  with  a  parallel  line  of  another  railroad  as  a  double  track  line. 
These  lines  operate  under  Centralized  Traffic  Control,  which  maximizes  track 
capacity  through  efficient  train  scheduling.   As  with  the  branch  lines  in  the 
region,  the  main-line  operate  well  below  their  capacity  to  handle  traffic. 

There  are  certain  aspects  of  the  east-west  main-lines  which  influence 
their  operation  and  their  capacity  to  handle  additional  traffic.   The  line 
between  Dotsero  and  Denver  follows  a  rather  serpentine  course  and  has  short 
stretches  with  grades  as  steep  as  2  percent.   In  the  130  miles  between  Bond 
and  Denver  there  are  22  passing  tracks,  15  of  which  are  over  a  mile  in  length. 
The  steep  grades,  the  seven  short  passing  tracks,  and  certain  labor  conditions 
tend  to  keep  the  average  train  length  over  this  line  around  80  cars.   It  is 
assiomed,  however,  that  the  addition  of  helper  locomotives,  lengthing  of  the 
passing  tracks,  and  change  in  labor  conditions  could  pearmit  operation  of 
trains  100  cars  in  length  or  greater  should  demand  warrant. 

In  passing  over  Tennessee  Pass,  the  line  between  Dotsero  and  Pueblo  must 
su3rmount  a  3  percent  grade,  which  is  one  of  the  steepest  grades  on  a  main- 
line in  the  United  States. 

Such  grades  severely  limit  the  trailing  load  that  a  locomotive  can  handle. 
A  locomotive  crossing  the  Tennessee  Pass  can  haul  only  an  estimated  60  percent 
of  the  load  a  locomotive  can  handle  on  the  steepest  grades  of  the  Moffat  Tunnel 
route.  Conceivably,  trains  of  100  cars  in  length  or  greater  could  utilize  this 
route,  but  locomotive  requirements  tend  to  limit  trains  to  about  half  this  len- 
gth. A  unit  train  operation  recently  instituted  from  Utah  over  the  Tennessee 
Pass  to  eastern  destinations  consists  of  50  cars  and  5  locomotives. 

The  north-south  main- line  has  none  of  the  gradient  problems  which  exist 
on  the  east-west  main-lines.   The  movement  of  Wyoming  coal  to  markets  in  Texas, 
however,  is  expected  to  greatly  increase  the  traffic  on  this  line,  thereby 
limiting  its  ability  to  handle  additional  traffic. 

The  D&RGW  main- lines  provide  a  connection  between  western-  and  midwest- 
ern-oriented  rail  operations.   In  Utah,  the  D&RGW  interchanges  with  the  South- 
ern Pacific,  Union  Pacific,  and  Western  Pacific.   In  Denver,  it  interchanges 
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with  the  Burlington  Northern,  Union  Pacific,  and  Rock  Island;  in  Colorado 
Springs  with  the  Rock  Island;  and  in  Pueblo  with  the  Santa  Fe  and  Missouri 
Pacific.   The  north-south  main-line,  which  is  operated  jointly  with  the 
Santa  Fe  between  Denver  and  Pueblo,  provides  the  only  north-south  rail 
link  through  this  portion  of  the  front  range. 

The  D&RGW  system  provides  the  only  rail  service  to  many  of  the  existing 
coal  producing  areas  of  Utah  and  Colorado,  including  the  Central  Utah  Coal 
Region  and  the  West  Central  Colorado  Coal  Region.   Both  are  served  by  the 
same  main-line,  which  provides  service  to  the  northwest  Colorado  coal  region, 

The  closest  point  to  the  region  served  by  another  railroad  company  is 
Hebron  in  Grand  County,  approximately  30  miles  by  road  over  Buffalo  Pass 
from  Steamboat  Springs.   This  town  is  the  terminus  of  a  107-mile-long  branch 
line  of  the  Union  Pacific  Railroad,  which  joins  the  main-line  at  Laramie, 
Wyoming . 


Airlines  and  Bus  Lines 

Steamboat  Springs  and  Craig  are  served  by  daily  scheduled  airline 
service  from  Denver  by  Rocky  Mountain  Airways.   Yampa  Valley  Airport  at 
Hayden  is  served  by  Frontier  Airlines  on  a  route  connecting  Denver-Hayden- 
Rock  Springs-Vernal  and  Salt  Lake  City.   The  Yampa  Valley  Airport  is  cur- 
rently undergoing  an  expansion  and  improvement  program.   Rangely  and  Meeker 
airports  have  no  scheduled  flights  by  any  airlines. 

Continental  Trailways  bus  line  and  Wilderness  Transit  bus  line 
provide  for  the  scheduled  bus  service  through  the  study  area.   Con- 
tinental Trailways  provides  for  stops  in  the  study  area  on  its  east-west 
Denver-Salt  Lake  City  runs  at  Dinosaur,  Elk  Springs,  Maybell,  Lay,  Craig, 
Hayden,  Milner,  Steamboat  Springs,  Oak  Creek,  Phippsburg,  Yampa,  and  Toponas. 
Craig  serves  as  a  connection  depot  for  the  east-west  Continental  Trailways 
bus  line  and  the  southbound  Wilderness  Transit  bus  line.   Craig  is  the 
northern  end  of  the  line  for  Wilderness  Transits'  Craig-Grand  Junction  run, 
with  one  other  stop  in  the  study  area,  at  Meeker.   Rangely  has  no  bus  service. 
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FUTURE  ENVIRONMENT  WITHOUT  ADDITIONAL  DEVELOPMENT  OF  FEDERAL  COAL 


The  following  section  describes  the  future  environment  without 
the  additional  development  of  federal  coal  beyond  "low-level"  (existing 
development  of  state,  private,  and  federal  coal),  described  in  Chapter  1. 
This  description  is  based  on  the  following  assiomptions : 

1.  All  discussion  in  this  section  will  be  based  on  the  same  time- 
frame of  analysis  to  the  year  1990. 

2.  The  principal  determinant  for  future  conditions  is  the  existing 
development  of  coal,  which  is  a  dominant  factor  in  the  economy  of  the 
study  area.   All  future  conditions  will  be  predicted  on  the  basis  of 
this  development. 

3.  All  impacts  on  future  conditions  due  to  recreational  development, 
the  other  major  economic  factor  in  the  study  area,  are,  for  the  purposes  of 
this  analysis,  considered  minor  in  relation  to  coal  development. 
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The  projected  continuation  of  existing  coal  production  from  federal 
and  non- federal  lands  is  shown  in  Table  8-1.   Map  1-2  shows  the  location  of 
the  existing  and  future  mining  operations  that  will  require  no  additional 
federal  action.   Total  coal  production,  given  no  additional  federal  actions 
within  this  study  area,  would  increase  from  the  current  7,404,100  million  tons 
per  year,  to  16,595,000  tons  in  1980,  and  18,195,000  tons  in  1985.   However, 
by  1990,  production  would  decrease  to  15,870,000  tons.   This  decrease  would 
be  due  to  a  reduction  in  production  from  non- federal  lands.   Federal  pro- 
duction would  remain  about  level,  at  around  5  million  tons. 

Table  8-2  shows  the  projected  cumulative  development  with  no  additional 
federal  coal,  which  is  the  same  as  the  low- level,  analyzed  in  Chapter  8. 
By  1990,  there  would  be  14  new  mines,  760  megawatts  of  new  power  plant 
capacity,  a  population  increase  of  13,200,  42.5  miles  of  new  railroad; 
and  55  miles  of  new  road  over  1977  levels. 

Table  8-5  shows  other  data  associated  with  the  continuation  of  existing 
coal  development.   By  1990,  a  total  of  18,910  acres  would  be  disturbed  due 
to  coal  mining  and  associated  development  above  that  in  1977,  and  a  total  of 
10,070  acres  would  have  been  reclaimed,  leaving  some  8,840  acres  permanently 
removed  from  current  land  uses.   Approximately  73  percent  of  this  permanent 
removal  would  be  due  to  secondary  impacts  such  as  population  increases  in  the 
study  area,  and  development  of  permanent  transporation  facilities  such  as  roads 
and  railroads. 

Employment  in  coal  production  would  increase  from  the  1977  level  of 
1,013  to  1,565  in  1980,  2,200  in  1985,  and  then  remain  nearly  stable  through 
1990  at  2,110.   The  proportion  of  employment  in  federal  mines  would  remain 
fairly  constant,  around  400  employees,  through  1990.   Therefore,  it  can  be 
seen  that  the  greatest  level  of  activity  in  the  future  would  be  on  non-federal 
coal  lands.   Overall  population  increases  would  be  800  by  1980,  11,600  by 
1985,  and  13,200  by  1990. 

Annual  water  requirements  for  coal  production  activities  would  increase 
to  510  acre-feet  in  1980,  and  550  acre-feet  in  1985,  and  decrease  slightly 
by  1990  to  490  acre- feet.   The  greater  proportion  of  water  requirements  would 
be  for  non-federal  coal  production  and  handling.   By  far  the  greater  water 
requirements  in  the  study  area  will  be  due  to  population  increases.   Annual 
water  requirements  would  be  expected  to  increase  to  1,050  by  1980,  and  1,480 
by  1985,  and  stabilize  through  1990  at  1,420  acre-feet. 

Other  trends  for  the  future  environment  can  briefly  be  summarized. 
Siibsidence  effects  would  not  threaten  any  existing  structures  or  public 
roadways.   In  the  absence  of  specific  mining  plans,  the  magnitude  of  sub- 
sidence cannot  be  predicted.   Paleontological  resources  would  continue  to  be 
effected  so  long  as  mining  continues  within  the  study  area.   Some  resources 
could  be  lost,  but  others  could  be  recovered  for  study  and  thereby  provide 
beneficial  information  for  future  research. 

Ground  water  aquifers  would  continue  to  be  effected.   Effects  of  mining 
activity  include  removal  of  parts  of  certain  aquifers,  interruption  of  pre- 
mining  ground-water  flow,  modification  of  flow  by  replaced  spoils  materials, 
and  the  effects  of  subsidence  from  underground  mining.   By  1990,  the  total 
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area  of  aquifers  removed  would  be  about  34  square  miles,  or  0.4  percent 
of  the  shallow  ground-water  aquifers  in  the  study  area,  as  summarized  in 
Table  8-6. 

Disturbance  of  stream  channels  by  1990  would  take  place  on  only  0.34 
percent  of  the  study  areas.   Natural  stream  channels  would  be  altered  or 
removed  within  the  areas  disturbed  by  continued  coal  development. 

Coal  mining  operations  would  slightly  increase  the  consumptive  use  of 
water  in  the  report  area  and,  consequently,  would  reduce  discharge  downstream. 
In  1990,  continuation  of  the  existing  coal  development  would  deplete  the 
annual  water  yield  from  the  Yampa  River  siibbasin  by  about  1.3  percent,  an 
insignificant  amount. 

Increased  municipal  wastes,  leaching  of  spoil  materials,  and  water 
pumped  from  mines  into  streams  as  a  result  of  continued  development  would 
slightly  degrade  water  quality  in  the  report  area  by  1990.   A  total  of  9,000 
tons  of  dissolved  solids  from  municipal  wastes  and  mining  activities  would 
enter  the  Yampa  River  annually,  compared  to  429,000  tons  from  other  sources, 
principally  from  natural  leaching  of  salts  and  irrigation  activities.   The 
increase  in  dissolved  solids  concentration  in  the  Colorado  River  below  Hoover 
Dam  attributable  to  continued  development  would  be  about  0.9  mg/1,  or  about 
0.1  percent  of  the  current  load.   Any  increase,  even  this  small,  is  considered 
a  significant  impact  in  the  region.   The  increase  in  weighted  average  of  dis- 
solved solids  in  the  Yampa  River  would  be  19.2  mg/1  by  1990  from  all  sources. 
About  5.0  mg/1  or  26  percent  of  this  amount  would  be  attributable  to  municipal 
wastes  and  mining  activities. 

Changes  in  sediment  yield  stemming  from  surface  disturbances  directly 
and  indirectly  associated  with  coal  mining  in  the  study  area  with  continued 
development  would  range  widely  depending  on  required  mitigation  measures. 
If  as  effective  as  anticipated,  these  measures  should  reduce  total  sediment 
yield  associated  with  coal  development  about  10  percent  below  premining  rates. 
This  represents  a  decrease  over  previous  years,  principally  due  to  reclamation 
of  much  of  the  area  disturbed  during  1978-85  and  to  limitation  of  suspended 
solids  in  runoff  from  mined  and  reclaimed  areas  due  to  implementation  of 
applicable  rules  and  regulations.   Existing  rules  and  regulations,  however, 
generally  do  not  apply  to  activities  stemming  indirectly  from  coal  mining 
such  as  housing  construction  and  related  urbanization.   Increased  sediment 
yield  from  these  sources  would  be  virtually  unmitigated  and  could  locally 
impact  receiving  streams. 

There  is  no  indication  that  the  future  climate  of  northwest  Colorado 
through  1990  would  differ  significantly  from  that  which  exists  today. 

Maximum  ambient  levels  of  total  suspended  particulates  (TSP) ,  SO2,  NO2, 
CO,  and  non-methane  hydrocarbons  (NMHC)  would  result  from  continued  develop- 
ment at  low- level.   Highest  pollutant  levels  would  be  centered  about  major 
towns  in  the  study  area  (Craig,  Steamboat  Springs,  and  Meeker),  but  concen- 
trations would  drop  almost  to  rural  baseline  levels  within  5  to  15  miles  from 
the  towns . 
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As  population  increases,  pollutant  levels  around  towns  in  the  study 
area  would  also  increase,  principally  due  to  local  vehicular  traffic,  res- 
idential and  commercial  space  heating,  building  construction,  and  other 
municipal  development.   The  portion  of  this  increase  resulting  from  coal 
development  at  existing  mines  would  be  insignificant. 

Railroads  serving  continued  development  would  produce  pollutant  emiss- 
ions, but  they  would  be  intermittent  and  their  impact  is  expected  to  be  site- 
specific.   Fugitive  dust  from  the  construction  of  additional  lines  should  be 
small  and  have  no  significant  effect  on  regional  TSP  concentrations. 

Ambient  TSP  levels  in  the  vicinity  of  existing  mines  should  not  signifi- 
cantly increase  above  existing  levels  and  should  not  significantly  affect 
air  quality  of  major  towns  in  the  study  area.   Although  there  would  not  be  a 
significant  increase  in  non-methane  hydrocarbons  (NMHC)  with  continued  develop- 
ment in  the  study  area,  the  existing  baseline  concentration  already  exceeds  the 
air  quality  standard  and  would  continue  to  exceed  it. 

Uranium  mining  and  the  development  of  oil  shale  and  geothermal  resources 
would  not  significantly  affect  the  future  environment  because  relatively 
little  is  expected  from  these  activities  in  the  study  area. 

The  detailed  analysis  of  the  future  air  quality  is  presented  in  the  low- 
level  scenario  of  Chapter  8. 

Surface  disturbance  of  soils  due  to  continued  coal  development  would 
involve  18,910  acres  by  1990.   Soils  permanently  lost  due  to  mining  and 
particularly  due  to  related  activities  would  involve  4,110  acres  by  1990. 

Continued  coal  development  will  result  in  the  temporary  loss  of  vegeta- 
tive production  of  3,410  AUMs  (rangeland)  by  1990,  with  a  premanent  loss  of 
770  AUMs.   Removal  of  vegetation  while  the  mines  are  in  active  operation 
would  cause  loss  of  the  diverse  vegetation,  as  well  as  loss  of  production, 
and  the  increased  pressures  on  adjacent  areas  by  livestock  and  wildlife. 
Disturbance  of  wildlife  habitat  by  1990  would  involve  18,910  acres.   Of  this, 
8,290  acres  would  be  elk  habitat,  1,300  would  be  antelope  habitat,  5,000  acres 
would  be  sage  grouse  habitat,  and  all  18,910  acres  would  be  deer  habitat. 
Acres  of  habitat  permanently  lost  by  1990  would  be  4,110  due  to  the  continu- 
ation of  present  coal  development.   Of  this,  total  acreage  permanently  lost, 
all  4,110  would  be  deer  habitat,  1,880  acres  would  be  elk  habitat,  290  acres 
would  be  antelope  habitat,  and  1,100  acres  would  be  sage  grouse  habitat. 
Destruction  of  this  sage  grouse  habitat  would  result  in  total  loss  of  sage 
grouse  because  of  the  critical  habitat  of  their  strutting  grounds.   Other 
animal  losses  due  to  destruction  of  habitat  would  be  about  25  percent,  that 
is,  a  loss  of  20  elk,  2  antelope,  in  addition  to  the  80  sage  grouse. 

Degradation  of  aquatic  habitat  and  water  quality  from  continued  coal 
development  would  be  short-term  and  localized,  principally  around  existing 
towns  and  developments.   By  1990,  a  total  of  245  acres  of  aquatic  habitat 
would  be  lost,  which  is  a  relatively  small  amount  of  total  existing  habitat. 
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However,  the  population  increases  anticipated  would  place  pressures  on  the 
capacities  of  existing  waste  water  treatment  plants,  possibly  resulting  in 
discharges  of  effluent  into  water  ways  and  increases  in  nutrient  levels  in 
streams  below  major  population  areas  such  as  Craig  and  Meeker. 

Continued  mining  would  be  concentrated  in  areas  where  sites  dating  from 
5,000  years  ago  through  historic  times  are  located.   Loss  of  data  through 
casual  collection  or  loss  of  or  damage  to  sites  may  bias  prehistoric  re- 
construction within  the  study  area  and  for  the  Northwestern  Plains  area. 
However,  since  all  required  surveys  have  not  been  completed,  loss  and  damage 
cannot  be  assessed  quantitatively.   One  site,  designated  5RT32,  has  been 
recommended  for  nomination  to  the  National  Register  of  Historic  Places  (NRHP) . 
By  1990  it  would  be  subjected  to  surface  collection.   From  past  surveys,  37 
sites  are  recorded  in  areas  of  continued  development.   Four  of  these  sites, 
5MF435,  5MF444,  5MF681,  and  5RT32,  are  eligible  to  NRHP.   By  1990,  the 
numbers  of  sites  directly  affected  by  existing  and  continued  mining  cannot 
be  determined,  but  losses  due  to  community  expansion  and  surface  collection 
may  decrease  when  expansion  stops  and  population  growth  tapers  off. 

There  are  no  known  historic  sites  that  would  be  destroyed  as  a  result 
of  continued  mining  on  federal  lands  by  1990.   However,  continued  surface 
mining  development  on  state  and  private  lands  would  cause  displacement  of 
historic  sites,  as  would  population  growth  in  population  centers  such  as  Craig, 
Meeker,  Hayden,  and  Steamboat  Springs.   Appendix  A,  Section  4,  lists  specific 
sites  that  could  be  affected. 

Impacts  to  visual  resources  with  continued  development  of  coal  at  low- 
level  have  not  been  assessed,  but  areas  most  vulnerable  to  adverse  impacts 
can  be  generally  indicated.   They  are:   Eastern  Routt  County:   the  area 
visible  from  U.S.  40,  Colorado  131,  and  the  Hahn's  Peak  Road;  in  the  Mount 
Harris  area,  lands  visible  from  U.S.  40;  Williams  Fork  Mountains:   the  land- 
scape visible  from  U.S.  40,  Colorado  13,  and  the  Williams  Fork  road;  lands 
on  the  periphery  of  Axial  Basin;  in  the  Meeker  area,  landscapes  visible 
from  Yellowjacket  Pass,  Ninemile  Gap,  and  the  Wilson  Creek  Oil  Field  as  well 
as  the  pastoral  and  agricultural  lands  east  of  Meeker  and  the  lands  near  the 
National  Forest  Boundary. 

Increases  in  recreation  demand  and  some  losses  of  recreation  resources, 
would  result  from  continued  coal  development.   Because  4,110  acres  would  be 
permanently  lost  by  1990  due  to  coal  mining  activities,  there  would  be  a  loss 
or  disruption  of  some  areas  considered  important  for  their  natural  and  wildlife 
values,  or  for  their  mood-atmosphere  qualities  (cultural  and  visual  resources) . 
There  would  also  probably  be  increased  use  of  off-road  vehciles,  vandalism, 
illegal  artifact  and  fossil  collecting,  crowding  of  recreation  areas  adjacent 
to  mining  areas,  and  trespass  problems.   Increases  in  recreation  needs  would  be 
proportional  to  population  growth,  by  1990  increasing  9,070  over  1975  for  a 
total  population  of  33,956,  an  increase  of  36  percent. 

Following  completion  of  Colorado-Ute  Electric  Association's  Craig 
Power  Plant  near  Craig  and  the  subsequent  layoff  of  most  of  the  present 
1,420-man  construction  workforce,  there  would  probably  be  a  large  out- 
migration  of  construction  workers  unable  to  find  alternative  local  employment. 
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The  cessation  of  power  plant  construction  expenditures  and  related  expenditures 
by  construction  worker  households  would  cause  additional  contraction  of  the 
local  economy,  giving  rise  to  additional  unemployment  and  out-migration. 

Craig  is  projected  to  shrink  back  to  a  population  of  4,100  by  1980  in  the 
absence  of  further  coal  development  to  absorb  the  laid-off  construction 
workers.   Due  to  its  role  as  a  regional  agriculture  and  trade  center,  Craig 
is  expected  to  gradually  regain  population,  but  by  1990  would  still  have  only 
6,200  inhabitants,  or  7  percent  less  than  its  1977  population. 

Moffat  County's  population  would  also  show  the  results  of  the  decline  in 
Craig,  dropping  precipitously  from  10,313  in  1977  to  7,800  by  1980,  then 
slowly  growing  to  9,900  by  1990.   The  county's  only  other  incorporated 
municipality.  Dinosaur,  is  expected  to  grow  from  347  in  1977  to  500  by  1985 
as  a  result  of  construction  of  the  U-a/U-b  oil  shale  operation  in  neighboring 
Utah,  then  decline  to  460  as  U-a/U-b 's  large  construction  workforce  is  re- 
placed by  a  smaller  permanent  staff. 

Rio  Blanco  County  is  expected  to  grow  from  5,100  to  13,900  inhabitants 
by  1985,  fueled  by  moderate  growth  in  the  county's  oil  and  gas  production 
and  especially  by  constuction  of  three  large  oil  shale  projects  on  the 
C-a,  C-b  and  Superior  oil  shale  tracts.   Both  the  towns  of  Meeker  and 
Rangely  would  share  in  the  county's  rapid  population  growth  through  1985, 
expanding  from  1,848  to  8,400  and  1,871  to  4,100,  respectively,  in  just  7 
years.   However,  following  completion  of  the  three  oil-shale  plants  by  1985, 
Meeker  and  Rangely  face  short-term  population  declines  of  800  to  300  inhab- 
itants, respectively. 

Routt  County  is  expected  to  expand  continuously  between  1977  and  1990, 
from  10,516  to  16,200  inhabitants,  under  the  combined  impetus  of  the  coal 
mining,  tourism  and  recreation  industries.   Oak  Creek  faces  a  short-term 
population  decline  by  1980  as  a  result  of  completion  of  the  Craig  Power  Plant, 
but  over  the  long  term,  Hayden  and  Oak  Creek  should  grow  from  1,362  to  3,000  and 
756  to  1,200,  respectively,  due  to  the  influx  of  coal  mine  workers  and  workers 
from  Steamboat  Springs.   Steamboat  Springs  itself,  with  its  expanding  year- 
round  recreation  industry,  is  expected  to  grow  from  4,028  to  7,600  permanent 
residents.   Yampa  would  also  expand  somewhat,  from  307  to  360  residents. 

With  continuing  development,  regional  population  is  forecast  to  increase 
over  50  percent,  form  25,929  to  39,000,  by  1990.   The  present  population 
distribution  would  change  somewhat.   That  part  of  the  population  living  in 
"urban"  areas  (incorporated  places  over  2,500  inhabitants  plus  adjacent 
settled  areas)  would  grow  from  10,705,  or  41  percent  of  the  population  in 
1977  to  28,200,  or  72  percent  of  the  population.   By  1990,  Meeker,  Rangely, 
and  Hayden  would  join  Craig  and  Steamboat  Springs  as  "urban"  areas  under  the 
census  definition. 

With  continuing  development  at  low-level,  total  wage  and  salary  earnings 
in  Moffat  County  are  projected  to  decline  from  $73.2  million  to  $49.9  mil- 
lion (1976  dollars)  with  completion  of  the  Craig  Power  Plant  and  subsequent 
construction  worker  layoffs.   This  would  lead  indirectly  to  a  contraction  in 
trade  and  services  earnings.   In  the  absence  of  additional  coal  development. 
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Moffat  County  wage  and  salary  earnings  are  expected  to  increase  gradually 
from  a  1980  low,  by  1990  to  $62.9  million  (14  percent  below  1977  levels) . 

Development  of  Rio  Blanco  County's  oil  shale  resources  would  have  a 
large  impact  on  the  wage  structure  of  the  local  economy.  Total  earnings 
would  increase  from  $23.8  million  in  1978  to  $133.3  million  in  1985  before 
declining  to  $115.6  million  in  1990,  as  the  large  oil  shale  construction 
force  would  be  replaced  by  a  smaller  operating  work  force.  By  1990,  Rio 
Blanco  County  would  depend  on  the  mining  sector  (oil,  gas,  oil  shale)  for 
over  70  percent  of  total  earnings. 

Routt  County  would  experience  substantial  growth  in  mining  earnings  under 
continuing  development  at  low-level  (from  $7.4  million  in  1977  to  $18.7  mil- 
lion in  1990,  an  increase  of  154  percent) ,  but  this  growth  would  not  lead 
to  a  large  dependence  on  mining,  which  would  account  for  only  23  percent  of 
the  county's  total  wage  and  salary  earnings. 

The  status  of  transportation  networks  by  1990  with  continued  coal  dev- 
elopment would  be  affected  chiefly  by  (1)  transportation  of  coal  out  of  the 
study  area,  and  (2)  increased  employment  and  population,  with  its  corres- 
ponding increase  in  vehicles  and  miles- traveled. 

With  continued  development  of  coal,  by  1990  most  of  the  existing  high- 
ways would  be  severely  taxed  as  a  result  of  an  increase  in  population.   Many 
of  these  highways  need  to  be  upgraded  and  improved  presently,  because  they 
were  not  designed  for  industrial  hauling  which  has  and  would  continue  to 
occur  with  expansion  of  coal  mining,  oil  and  gas  development,  and  oil  shale 
projects. 

According  to  the  Colorado  Department  of  Highway's  Draft  Five  Year 
Highway  Construction  Plan  for  Fiscal  Years  1979-1983,  several  highway 
improvement  projects  are  presently  proposed,  which  are  siommarized  in 
Chapter  8,  Transportation  Networks. 

According  to  Table  8-40,  average  vehicle-miles  per  day  would  increase 
by  30  percent,  to  685,000  by  1990.   Vehicle  registrations  in  Routt,  Moffat, 
and  Rio  Blanco  Counties  would  increase  from  25,781  in  1976  to  48,500  by  1990. 

Train  traffic  in  the  region  is  expected  to  increase  by  9  percent,  to 
1,590  trains  per  year,  by  1990.   Other  than  the  12.5  miles  of  new  rail  spur 
to  Peabody's  Moffat  Mine,  the  study  area's  railroad  system  would  be  upgraded 
as  discussed  in  Chapter  1,  Transportation  Developments.   Oil  Shale  developers 
consider  rail  service  essential  to  their  plans.   Superior  Oil  favors  a  high- 
speed rail  line  from  Piceance  Creek  up  to  the  Union  Pacific  system  in  Wyoming 
over  the  slower  D&RGW  system  into  Denver.   By  1990,  railroad  crossing  hazards 
would  generally  increase  due  to  increased  rail  service  (Table  8-44) . 
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SUMMARY  FEATURES  OF  EXISTING  AND  FUTURE  ENVIRONMENT 


Following  is  Ta±)le  2-47 ,  which  summarizes  the  features  of  the  exist- 
ing and  fut\ire  environment  described  in  Chapter  2. 
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CHAPTER  3 
PLANNING  AND  ENVIRONMENTAL  CONTROLS 


This  chapter  presents  the  planning  and  environmental  controls  that 
would  apply  to  possible  future  mining  and  related  activities.  It  consists 
of  three  sections:   (1)  a  discussion  and  analysis  of  principal  planning 
and  environmental  legislation  and  regulations  which  control  federal,  state, 
and  local  government  action  with  their  respective  applications  to  coal 
development;  (2)  a  discussion  of  land  use  plans,  controls,  and  constraints; 
and  (3)  a  summary  discussion  of  institutional  relationships. 


LEGAL,  REGULATORY,  AND  POLICY  FRAMEWORK 


COAL  RESOURCES 


The  two  laws  that  provide  the  basic  authorities  for  leasing  and 
management  of  federal  minerals,  including  coal,  are  the  Mineral  Leas- 
ing Act  of  1920  (41  Stat.  437,  as  amended;  30  USC  181  et  seg.)  and  the 
Mineral  Leasing  Act  for  Acquired  Lands  (61  Stat.  913;  30  USC  351-359). 

Recent  passage  of  the  Federal  Land  Policy  and  Management  Act  (FLPMA) 
of  1976,  P.L.  94-579,  (90  Stat.  2743;  43  USC  1701-1771)  has  given  the  BLM 
a  mandate  to  retain  pioblic  lands  for  multiple-use  management.   In  addition, 
FLPMA  has  given  BLM  the  authority  to  carry  out  comprehensive  land  use  plan- 
ning to  be  used  in  decision-making,  has  abolished  or  consolidated  a  number 
of  old  p\iblic  land  laws,  and  authorizes  BLM  to  promulgate  regulations  and  policy 
governing  all  aspects  of  public  land  management.   Basically,  the  law  consol- 
idates existing  authorities  in  one  document  and  ensures  that  the  public  lands 
remain  open  for  location  of  mining  claims,  for  public  hunting,  fishing, 
camping,  and  other  outdoor  recreation,  for  the  production  of  natural  resource 
products,  and  for  authorization  of  rights-of-way. 

Laws  applying  to  coal  leasing  and  development  are  implemented  by  the 
Bureau  of  Land  Management  (BLM) ,  the  U.S.  Geological  Survey  (USGS) ,  and  the 
Office  of  Surface  Mining  (OSM)  under  the  following  regulations: 


Title  43  CFR  3041  sets  forth  regulations  governing  reclamation 
standards;  use  of  surface;  bond  requirements;  and  reports  relating  to 
leases  and  licenses  issued  by  the  BLM  with  respect  to  federal 
coal  deposits  located  on  public  and  acquired  lands  of  the  United  States 
and  reserved  deposits  underlying  lands  the  surface  of  which  is  privately 
owned.   In  effect,  the  regulations  allow  BLM  to  exert  its  environmental  pro- 
tection responsibilities  while  ensuring  orderly  development  of  the 
federal  coal  deposits.   It  provides  procedures  to  ensure  that  adequate 


3-1 


measures  are  taken  during  exploration  or  mining  of  the  federal  coal  to 
avoid,  minimize,  or  correct  damages  to  the  environment  (land,  water, 
and  air)  and  to  avoid,  minimize,  or  correct  hazards  to  public  health 
and  safety. 

Title  43  CFR  3500  provides  procedures  for  leasing,  licensing,  and 
subsequent  management  of  federal  coal  (among  other  minerals)  deposits. 

Title  43  CFR  2800  and  Title  V  of  FLMPA  establishes  procedures  for 
issuing  rights-of-way  to  private  individuals  and  (or)  companies  on  public 
lands.   These  regulations  provide  authority  for  identifying  and  protecting 
environmental  resources  that  could  be  affected  by  right-of-way  construction 
for  coal-related  projects. 

Title  30  CFR  211  governs  operations  for  discovery,  testing,  de- 
velopment, mining,  and  production  of  federal  coal  under  leases  and  li- 
censes in  accordance  with  43  CFR  3500.   The  purposes  of  the  reg- 
ulations in  30  CFR  211  are  to  promote  orderly  and  efficient  operations 
and  production  practices  without  waste  or  avoidable  loss  of  coal  or 
other  mineral-bearing  formations ;  to  encourage  maxim\im  recovery  and  use 
of  coal  resources;  to  promote  operating  practices  which  will  avoid, 
minimize,  or  correct  damage  to  the  environment,  including  land,  water 
and  air,  and  avoid,  minimize,  or  correct  hazards  to  pioblic  health  and 
safety;  and  to  obtain  a  proper  record  of  all  coal  produced. 

The  Surface  Mining  Control  and  Reclamation  Act  of  1977  (SMCRA) 
(P.L.  95-87;  91  Stat.  447;  30  USC  1201  et  seg.)  regulates  the  surface  mining 
and  surface  effects  of  underground  mining  of  all  coal  deposits  and  is 
implemented  by  the  Office  of  Surface  Mining  under  the  regulations  in  30  CFR  700, 
The  Act  and  regulations  provide  for  environmental  performance  standards  for 
surface  coal  mining  and  reclamation  operations;  inspection  and  enforcement 
procedures,  including  the  assessment  of  civil  penalties;  requirements  and 
approval  procedures  for  state  programs;  requirements  for  surface  coal  mining 
and  reclamation  operations  on  public  lands;  procedures  for  state  and 
federal  designation  of  areas  unsuitable  for  surface  and  (or)  under- 
ground coal  mining  operations ;  requirements  and  procedures  for  approval 
of  state  mining  permits;  and  requirements  for  posting,  release,  and 
forfeiture  of  performance  bonds. 
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GEOLOGIC  SETTING 


Recently  adopted  federal  regulations  of  the  Office  of  Surface 
Mining  Reclamation  and  Enforcement,  30  CFR  700,  along  with 
previously  adopted  federal  regulations  concerning  mining,  30  CFR 
211,  and  Rules  and  Regulations  of  the  Colorado  Mined  Land  Rec- 
lamation Board  would  mitigate  many  of  the  impacts  which  would  otherwise 
occur  to  the  geologic  and  geographic  setting. 

The  regulations  found  in  30  CFR  700  differ  from  the  previous 
30  CFR  211  regulations  in  that  they  are  more  specific  in  the  area 
of  mitigating  the  impacts  on  the  topography  due  to  surface  mining. 


Rules  and  Regulations 


Mining 

1.   Mining  on  slopes  greater  than  20  percent.   Title  30  CFR 
716.2  deals  with  mining  on  slopes  greater  than  20  percent  and  states 
that  spoils  shall  not  be  placed  or  allowed  to  remain  on  the  downslope. 
The  highwall  shall  be  completely  covered  with  spoil  and  the  affected 
area  graded  to  the  approximate  original  contour,  as  provided  in  30 
CFR  715.14.   This  regulation  will  protect  the  affected  area  and  the 
area  downslope  from  the  mining  operation. 


Reclamation 

1.  Restoration  to  original  contour.   Title  30  CFR  715.14 
states  that  to  achieve  the  approximate  original  contour  the  permittee 
shall  transport,  backfill,  compact  (where  advisable  to  ensure  stab- 
ility or  to  prevent  leaching  of  toxic  materials) ,  and  grade  all  spoil 
material  to  eliminate  all  highwalls,  spoil  piles,  and  depressions. 
With  this  mitigation,  30  CFR  715.13  (a),  which  states  that 
"...  all  disturbed  areas  shall  be  restored  in  a  timely  manner 
(1)  to  conditions  that  are  capable  of  supporting  the  uses  which  they 

were  capable  of  supporting  before  any  mining  or  (2)  to  higher  or  bet- 
ter uses.   .   .,"  will  be  attained.   Disturbed  areas  will  be  restored  to 
their  approximate  original  contour. 

2.  Mountain  top  removal.   Mountain  top  removal  is  covered  in 
30  CFR  715.14  (c)  and  716.3.   These  regulations  state  in  part 
that  if  an  operator  removes  entire  coal  seam(s)  in  the  upper  part 
of  a  mountain,  ridge,  or  hill,  the  area  need  not  be  restored  to  ap- 
proximate original  contour,  but  that  all  highwalls,  spoil  piles, 
and  major  depressions  shall  be  eliminated.   The  final  graded  top 
plateau  slopes  shall  be  less  than  20  percent.   With  these  mitigating 
measures  the  affected  areas  can  be  returned  to  a  post-mining  use 
which  is  as  good  or  better  than  the  pre-mining  utility  as  stated  in 
30  CFR  715.13  (a) . 
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other  applicable  federal  (30  CFR  211)  and  state  regulations 
concerning  the  geologic  and  geographic  setting  can  be  found  in  Chap- 
ter IV,  NWCCRES,  Regional  Analysis.   Regulations  contained  in  30 
CFR  211  include  those  concerned  with  maximum  resource  recovery  and 
minimum  damage  to  remaining  mineral  resources  (211.4 (b  and  c) ) ;  pre- 
vention of  damage  to  significant  scientific  values  (211.4(d)(9)); 
subsidence  (211.31(a  and  c) ) ;  hazardous  conditions  (211.4(d)(7)); 
returning  land  to  its  approximate  original  contour  (211.40(a)(2)); 
and  stabilization  of  slopes  to  avoid  landslides  (211.40(a)(3)). 
Compliance  would  be  the  responsibility  of  the  Office  of  Surface  Mining 
(OSM)  in  consultation  with  the  USGS  and  District  Manager  (BLM)  or  other 
surface  management  agency. 


Paleontology 


BLM  and  the  U.S.  Geological  Survey  are  currently  developing  a 
Memorandum  of  Understanding  concerning  protection  of  paleontological 
resources  on  federal  lands. 

This  memorandum  will  indicate  technical  guidelines  to  define  the 
resource,  evaluatory  criteria,  and  measures  for  protection.   When 
completed,  the  memorandum  will  provide  a  basis  for  management  and 
protection  of  paleontological  resources. 
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WATER  RESOURCES 

The  following  rules  and  regulations  (Table  3-1)  would  wholly  or  part- 
ially mitigate  most  impacts  to  the  water  resources  stemming  from  surface  and 
underground  mining  in  northwestern  Colorado.   Arranged  in  order  of 
importance,  they  are: 

TABLE  3-1 

SUMMARY  OF  IMPORTANT  WATER  RESOURCES  RULES  AND  REGULATIONS 


Rules  and  Regulations 


Authority 


Applicability 


30  CFR  700 
(Federal  Register, 
vol.  42,  no.  239, 
December  13,  1977) 


30  CFR  211 
(Federal  Register, 
vol.  41,  no.  96, 
May  17,  1976) 


Surface  Mining  Reclamation 
and  Enforcement  Act  - 
Pioblic  Law  95-87  (91  Stat. 
447;  30  USC  1201  et  seg.) 
August  3,  1977 

Pursuant  to  regulations  in 
43  CFR  3500  and  the 
Alaska  Coal  Leasing  Act  of 
October  20,  1914,  as  amended 
(38  Stat.  741;  48  U.S.C.  432- 
445) 


Federal,  state 
and  fee  coal 


Federal  coal 


43  CFR  3041 
(Federal  Register, 
vol.  41,  no.  96 
May  17,  1976) 


Colorado  Regulations 
Rules  1-8 


Mineral  Leasing  Act  of 
February  25,  1920,  as 
amended  (30  U.S.C.  181-287) 
and  the  Mineral  Leasing  Act 
for  Acquired  Lands  (30  U.S.C. 
351-359) 

Colorado  Mined  Land 
Reclamation  Act  of  1976, 
C.R.S.  1973,  34-32-101 
et  seg. ,  as  amended  (1976 
Sess.  Laws,  Ch.  108) 


Federal  coal 
leases 


Federal,  state 
and  fee  coal 


In  addition  to  the  above  rules  and  regulations,  all  waters  in  the 
report  area  are  s-ubject  to  provisions  of  the  Federal  Water  Pollution 
Control  Act  (FWPCA) ,  as  amended  in  1972,  and  all  surface  waters  are 
siibject  to  basic  water  quality  standards  for  Colorado  adopted  January  15, 
1974,  pursuant  to  section  66-28-202  (b)  and  section  66-28-208  C.R.S. , 
1963,  as  amended. 
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Mitigating  effects  of  specific  rules  and  regulations  are  siom- 
marized  in  the  following  sections: 


Rules  and  Regulations 


General 

1.  Hydro logic  balance.   The  permittee  must  plan  and  conduct  surface 
and  underground  coal  mining  and  reclamation  operations  to  minimize  dis- 
turbance of  the  prevailing  hydrologic  balance  in  order  to  prevent  long- 
term  adverse  changes  that  could  result  both  on-  and  off-site  (30  CFR  715.17 
and  717.17) . 

Disturbances  to  the  prevailing  hydrologic  balance  of  the  affected 
land  and  of  the  surrounding  area  and  disturbance  to  the  quantity  of  water 
in  surface  and  ground  water  systems  both  during  and  after  the  mining  oper- 
ation and  during  reclamation  shall  be  minimized  by  measures  such  as: 

a.  Compliance  with  applicable  Colorado  water  laws  and  regulations 
governing  injury  to  existing  water  rights; 

b.  Compliance  with  applicable  federal  (EPA)  and  Colorado  water  quality 
laws  and  regulations; 

c.  Compliance  with  applicable  federal  (Corps  of  Engineers)  and 
Colorado  dredge  and  fill  requirements; 

d.  Removing  temporary  or  large  siltation  structures  from  drainways 
after  disturbed  areas  are  revegetated  and  stabilized,  if 
required  by  the  reclamation  plan;  and 

e.  In  all  mining  operations,  minimizing  disturbance  to  hydrological 
functions  of  alluvial  valley  floors  of  affected  lands  and  sur- 
rounding areas  (30  CFR  700;  Colorado  Regulations,  Rule  5.1  a)  • 

The  operator  must  take  such  actions  as  may  be  needed  to  minimize, 
control,  or  prevent  (1)  soil  erosion;  (2)  pollution  of  surface  or  ground 
water;  and  (3)  serious  diminution  of  the  normal  flow  of  water  (30  CFR 
211.4  (d)). 

Applications  to  the  Bureau  of  Land  Management  (BLM)  for  a  coal 
lease  or  license  must  contain  a  brief  description  of  the  pro- 
posed measures  to  be  taken  to  control,  or  prevent  soil  erosion  and 
pollution  of  surface  and  ground  water  (43  CFR  3041.1-2  (b) (2) (V)). 

2.  Water  rights.   The  permittee  must  replace  the  water  supply  of 
an  owner  of  interest  in  real  property  who  obtains  all  or  part  of  his 
supply  of  water  for  domestic,  agricultural,  industrial,  or  other  legitimate 
use  from  an  underground  or  surface  source  where  such  supply  has  been 
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affected  by  contamination,  diminution,  or  interruption  proximately 
resulting  from  surface  or  underground  coal  mine  operations  by  the  permittee 
(30  CFR  715.17  (i)  and  717.17  (i)). 

The  operator  must  provide  an  estimate  of  project  water  requirements 
and  indicate  the  water  rights  or  sources  of  water  to  supply  these  project 
water  requirements.   If  the  development,  mining,  and  reclamation  phases 
of  the  project  are  expected  to  cause  measurable,  material  injury  to  senior 
water  rights,  the  operator  must  describe  the  steps  to  be  taken  to  resolve 
the  injury  to  such  water  rights  (Colorado  Regulations,  Rule  7c, d,  and  f) . 

3.  Alluvial  valley  floors.   Coal  mining  operations  in  and  adjacent 
to  alluvial  valley  floors  must  be  planned  and  conducted  so  as  to  preserve 
the  essential  hydrologic  functions  of  these  valley  floors.   Mining  must 
not  interrupt,  discontinue,  or  preclude  farming  on  alluvial  valley  floors 
and  shall  not  materially  damage  the  quantity  or  quality  of  surface  or 
ground  water  that  supplies  these  areas  unless  premining  use  was  undeveloped 
rangeland  or  unless  the  area  of  alluvial  valley  floor  is  small  and 
provides  negligble  support  for  production  from  one  or  more  farms.  This 
exclusion  does  not  apply  to  mines  in  production  or  having  permits  to 

mine  on  alluvial  valley  floors  prior  to  August  3,  1977  (30  CFR  715.17 
(j)). 

4.  Valley  floors.   No  land  within  100  feet  of  an  intermittent  or 
perennial  stream  shall  be  disturbed  by  surface  or  underground  coal 
mining  and  reclamation  operations  unless  specifically  authorized  by  the 
regulatory  authority  (30  CFR  715.17  (d)  (3)  and  717.17  (d) ) . 

The  quality,  quantity,  and  flow,  including  depth  of  flow,  of  upstream 
and  downstream  surface-  and  ground-water  resources  of  those 
valley  floors  which  provide  water  sources  that  support  significant 
vegetation  or  supply  significant  quantites  of  water  for  other  purposes 
shall  be  protected  (43  CFR  3041.2-2  (f )  (7)  (iv) ) . 

5.  Diversion  of  water.   Surface  or  ground  waters  shall  not  be 
discharged  or  diverted  into  underground  mine  workings  (30  CFR  715.17  (h) ) . 

6.  Inspections.   The  Mining  Supervisor  must  inspect  coal  mining 
operations  to  deteirmine  compliance  with  surface  and  ground-water  management 
and  pollution  control  measures  required  by  applicable  leases,  permits,  or 
licenses,  and  approved  plans,  and  promptly  notify  appropriate  representives 
of  other  federal  and  state  agencies  in  the  event  of  any  noncompliance  (30  CFR 
211.3  (11)). 


Ground  Water 

1.   Protection  of  the  hydrologic  system.   Surface  and  underground 
coal  mining  operations  must  be  conducted  so  as  to  minimize  adverse  effects 
on  ground  water  flow  and  quality,  both  on-site  and  off-site.   The  permittee 
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must  monitor  to  ensure  that  operations  conform  to  this  requirement 
(30  CFR  715.17  and  717.17). 

3.  Restoration  of  recharge  capacity.   Reclaimed  areas  must  be 
restored  to  approximate  premining  recharge  capacity  to  support  ap- 
proved postmining  land  use  and  minimize  disturbances  to  the  prevail- 
ing hydrologic  balance,  both  on-site  and  off-site.   The  permittee  must 
monitor  to  ensure  conformance  with  this  requirement  (30  CFR  715.17 

(h)  (D). 

4.  Leaching  of  toxic  pollutants.   Backfilled  materials  must  be 
selectively  placed  and  compacted  wherever  necessary  to  prevent  leach- 
ing of  toxic  pollutants  into  surface  waters  (30  CFR  715.14  (j) (2) , 
717.14  (a),  211.40  (a)(2),  (8);  43  CFR  3041.2-2  (f)(2);  and  Colorado 
Regulations,  7.1  a). 

5.  Mixing  of  ground  waters .   Pollution  or  mixing  of  ground  waters 
of  significantly  different  quality  shall  be  prevented  by  casing,  sealing, 
or  otherwise  managing  drill  holes,  wells,  auger  holes,  shafts,  etc.  (30  CFR 
715.17  (g)(5),  211.3  (9),  and  43  CFR  3041.2-2  (f)(7)(i)). 

6.  Disposal  of  wastes.   Waste  materials  from  conversion  facilities 
(power  plants)  and  municipal  wastes  must  be  buried  so  as  not  to  adversely 
affect  water  quality  (30  CFR  715.14  (j)(3)). 

7.  Preblasting  survey.   Personnel  approved  by  the  regulatory 
authority  shall  conduct  a  preblasting  survey  to  determine  the  condition 

of  all  wells  or  other  water  systems  used  for  human,  animal,  or  agricultural 
purposes  and  the  quantity  and  quality  of  the  water.   A  written  report  shall 
include  recommendations  of  any  special  conditions  or  proposed  adjustments 
to  the  blasting  procedures  to  prevent  dcuniage  to  identified  wells  or  water 
systems  (30  CFR  715.19  (b)(2)). 

8.  Blasting.   Blasting  shall  be  conducted  so  as  to  prevent  any 
change  in  the  availability  of  ground  or  surface  waters  outside  the 
permit  area  (30  CFR  715.19  (e) (2) (i) ) . 

9.  Use  of  wells  by  others.   Upon  receipt  of  a  written  request 
from  the  surface  owner  or  the  appropriate  authorized  officer,  the  Area 
Mining  Supervisor  may  approve  the  transfer  of  an  exploratory  well  for 
further  use  as  a  water  well,  subject  to  any  state  law  requirements 
with  respect  to  such  transfer.   Approval  of  such  well  transfer  will 

be  accompanied  by  a  corresponding  transfer  of  responsibility  for  any 
liability  for  damage  and  eventual  plugging  (30  CFR  211.21  (c)). 

10.   Monitoring.   Ground-water  levels,  infiltration  rates,  sub- 
surface flow  and  storage  characteristics ,  and  the  quality  of  ground 
water  shall  be  monitored  in  a  manner  approved  by  the  regulatory  auth- 
ority to  determine  the  effects  of  surface  and  underground  coal  mining 
and  reclamation  operations  on  the  recharge  capacity  of  reclaimed  lands 
and  on  the  quantity  and  quality  of  water  in  ground-water  systems  on- 
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site  and  in  associated  off-site  areas  (30  CFR  715.17  (h)(3)  and  717.17  (h)(2)) 

11.   Permanent  abandonment.   Before  permanent  abandonment  of  coal 
exploration  or  mining  operations,  all  openings  and  excavations,  including 
water-discharge  points,  shall  be  closed  or  backfilled,  or  otherwise 
permanently  dealt  with  in  accordance  with  sound  engineering  practices  and 
according  to  the  approved  plan  (30  CFR  211.41  (c) ) . 


Surface  Water 

1.  Stream  channels.   Changes  in  the  location  of  surface  water 
drainage  channels  must  be  minimized  so  as  not  to  adversely  effect  post- 
mining  land  use  (30  CFR  715.17). 

2.  Stream  channel  diversions.   Diversions  of  perennial  and  inter- 
mittent streams  must  be  approved  by  the  regulatory  authority  and  must 
be  in  compliance  with  all  federal  and  state  statutes  and  regulations. 
New  channels  must  maintain  average  stream  gradients  and  remain  stable 
to  the  extent  possible  using  the  best  technology  currently  available 
(30  CFR  715.17  (d) (1) (i)  and  717.17  (d) ) . 

Channel  and  flood-plain  configurations  must  be  adequate  to  safe- 
ly pass  peak  runoff  from  a  precipitation  event  having  a  10-year  re- 
currence interval  for  temporary  diversions  and  a  100-year  recurrence 
for  permanent  diversions  (30  CFR  715.17  (d) (1) (ii)  and  717.17  (d) ) . 

3.  Diversion  structures.   All  temporary  diversion  structures 
must  be  removed  and  the  affected  land  reclaimed.    When  such 
structures  are  removed,  all  downstream  water- treatment  structures 
protected  by  these  temporary  diversion  structures  must  be  modified 
or  removed  to  prevent  failure  (30  CFR  715.17  (d)(2)  and  717.17  (d) ) . 

4.  Postmining  use  of  land.   The  proposed  postmining  land  use 
must  not  present  actual  or  probable  threat  of  water  flow  diminution 
or  pollution  (30  CFR  715.13  (d)(6)). 

Proposals  to  change  premining  land  uses  of  range,  fish  and  wild- 
life habitat,  forest  land,  hayland,  or  pasture  to  a  postmining  crop- 
land use,  where  the  cropland  would  require  continuous  maintenance  to 
be  practicable  or  to  comply  with  applicable  federal,  state,  and  local 
laws,  shall  be  reviewed  by  the  regulatory  authority  to  assure  that 
sufficient  water  is  available  and  committed  to  maintain  crop  pro- 
duction (30  CFR  715.13  (d)(9)(ii)). 

5.  Treatment  of  runoff.   All  water  discharged  from  disturbed  areas 
that  violates  federal  or  state  laws  or  regulations  must  be  treated  by 
adequate  facilities  except  for  runoff  from  a  10-year  24-hour  precipitation 
event  or  larger  storm  (30  CFR  715.17  (a) (2)). 
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6.  Noxious  siobstances.   The  operator  must  treat  or  dispose  of 

all  rubbish  and  noxious  substances  in  a  manner  designed  to  minimize,  control, 
or  prevent  water  pollution  (43  CFR  3041.2-2  (f) (8)) . 

7.  Acid  and  toxic  materials.   Drainage  emanating  from  acid-forming 

or  toxic-forming  mine  waste  materials  and  spoils  placed  on  the  land  surface 
shall  be  avoided  by  burying  or  otherwise  treating  all  toxic  or  harmful 
materials  where  necessary  and  by  preventing  water  from  contacting  these 
materials  (30  CFR  715.17  (g) ,  717.17  (g) ,  211.40  (a)(7),  and  43  CFR 
3041.2-2  (f)  (7)  (i)) . 

All  exposed  coal  seams  and  any  acid-  or  toxic- forming  materials 
shall  not  be  buried  or  stored  near  drainage  courses  or  where  they  pose 
a  threat  of  water  pollution  (30  CFR  715.14  (j) (1)). 

8.  Pollution  control.   Backfilled  materials  must  be  selectively 
placed  and  compacted  wherever  necessary  to  prevent  leaching  of  toxic 
forming  materials  into  surface  or  subsurface  waters  (30  CFR  715.14 
(j)  (2)). 

Water  pollution  shall  be  minimized  by  using  treatment  methods 
where  necessary  such  as  stabilizing  disturbed  areas  through  grading, 
diverting  runoff,  achieving  quick  growing  stands  of  temporary  veg- 
etation, lining  drainage  channels  with  rock  or  vegetation,  mulching, 
selectively  placing  v/aste  materials  in  backfilled  areas,  and  using 
water- treatment  facilities,  if  necessary  (30  CFR  715.17) . 

9.  Water  quality  standards  and  effluent  limitations.   Discharges 
from  areas  disturbed  by  surface  and  underground  coal  mining  operations 
and  reclamation  activities  conducted  thereon  must  meet  all  applicable 
federal  and  state  regulations  and  at  a  minimum  the  following  numerical 
effluent  limitations  (Table  3-2) . 

Discharge  from  a  precipitation  event  larger  than  10-year  24-hour 
recurrence  interval  is  not  subject  to  the  above  effluent  limitations 
(30  CFR  715.17  (a)  and  717.17  (a)). 

All  surface  waters  in  the  report  area  are  subject  to  basic  water 
quality  standards  for  Colorado  adopted  January  15,  1974,  pursuant  to 
section  66-28-202  (b)  and  section  66-28-204  C.R.S.,  1963,  as  amended. 
The  Yampa  River  and  its  tributaries,  including  the  Williams  Fork  River, 
upstream  from  the  mouth  of  the  Williams  Fork  River  must  meet  stan- 
dards for  class  Bl  waters  (Appendix  A,  Section  6) .   Downstream  from  the 
mouth  of  the  Williams  Fork  River,  the  Yampa  River  must  meet  standards 
for  class  B2  waters  (Appendix  A,  Section  6) .   All  tributaries  and  standing 
bodies  of  water  in  the  report  area  listed  in  Appendix  A  of  Water  Quality 
Standards  and  Stream  Classification  for  Colorado  are  classified  as 
Bl  waters,  except  Axial  Basin  Reservior,  which  is  classified  as  B2  waters. 
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TABLE  3-2 
EFFLUENT  LIMITATIONS,  IN  MILLIGRAMS  PER  LITER  (mg/1) 


Average  of  daily 
values  for  30 
Effluent  characteristics  1/       Maximum  allowable   consecutive  dis- 


charge  days 


Iron,  total  7.0  3.5 

Manganese,  total  4.0  2.0 

Total  suspended  solids  45  30 


1/  These  effluent  constituents  are  generally  not  toxic  to  fish  or  other 
aquatic  life  at  several  times  the  limits  indicated.   Primary  purpose 
of  the  limitations  is  to  minimize  filtration  problesm  at  water- treatment 
plants  downstream.   Iron  and  manganese  flocculents  and  suspended  solids 
tend  to  clog  filters  and  seriously  reduce  water-treatment  capacity. 

10.   Dams  constructed  of  or  impounding  waste  material.   No  waste 
material  shall  be  used  in  or  impounded  by  existing  or  new  dams  without 
the  approval  of  the  regulatory  authority.   The  permittee  must  design, 
locate,  construct,  operate,  maintain,  modify,  and  abandon  or  remove 
all  dams  constructed  of  waste  materials  in  accordance  with  the  require- 
ments set  forth  in  30  CFR  715.18  (30  CFR  715.18  (a)  and  717.18  (a)). 

11.  Impoundments .   Earth  dams,  if  necessary  to  impound  water, 
may  be  constructed  if  such  impoundments  will  not  interfere  with  min- 
ing operations,  damage  adjoining  property,  or  conflict  with  water 
pollution  laws,  or  rules  and  regulations  of  federal,  state  or  local 
governments  (Colorado  Regulations,  Rule  5.2b). 

12.  Permanent  impoundments .   The  permittee  may  construct  peinnanent 
water  impoundments  on  mining  sites  as  a  part  of  reclamation  activities 
only  when  they  are  authorized  by  the  regulatory  authority  and  are 
adequately  demonstrated  to  be  in  compliance  with  regulations  govern- 
ing the  postmining  use  of  the  land  and  backfilling  and  grading  in 
addition  to  the  following  requirements: 

(1)  The  size  of  the  impoundment  is  adequate  for  its  intended 
purposes . 

(2)  Dam  construction  is  designed  to  achieve  necessary  stability 
with  an  adequate  margin  of  safety. 

(3)  The  quality  of  the  impounded  water  will  be  suitable  on  a 
permanent  basis  for  its  intended  use  and  discharges  from 
the  impoundment  will  not  degrade  the  quality  of  receiving 
waters  below  the  water  quality  standards  established  pur- 
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suant  to  applicable  federal  and  state  laws. 

(4)  The  level  of  water  will  be  reasonably  stable. 

(5)  Final  grading  will  comply  with  provisions  of  30  CFR  715.14 
and  will  provide  adequate  safety  and  access  for  proposed 
water  users. 

(6)  The  impoundments  will  not  result  in  the  diminution  of  water 
used  by  adjacent  landowners  for  agricultural,  industrial, 
recreational,  or  domestic  uses  (30  CFR  715.17  (k) ,  211.40 
(a)(5),  and  43  CFR  3041.2-2  (f)(5)). 

13.  Discharge  permit.   If  discharge  occurs,  the  operator  must 
obtain  a  National  Pollutant  Discharge  Elimination  System  (NPDES) 
permit  from  the  Water  Quality  Control  Division  at  the  Colorado  Depart- 
ment of  Health  (Colorado  Regulation,  Rule  2.12  (7) (e) . 

14.  Monitoring.   The  permittee  must  monitor  all  discharge  from 
the  disturbed  area  and  from  any  underground  operations.   The  mon- 
itoring program  must  provide  adequate  data  to  (1)  describe  the  like- 
ly daily  and  seasonal  variations  in  discharges  in  terms  of  flow, 

pH,  total  iron,  total  manganese,  total  suspended  solids,  and  if  re- 
quested by  the  regulatory  authority,  any  other  parameter  characteristic 
of  the  discharge;  and  (2)  determine  normal  and  abnormal  variations 
in  concentrations.   The  program  also  must  provide  for  analytical 
quality  control  including  standard  methods  of  analysis  such  as  those 
specified  in  40  CFR  136  (30  CFR  715.17  (b)(1),  717  (b)(1),  and  211.4 
(e)). 

15.   Water  quality  violations.   Should  any  violations  of  permit 
conditions  occur,  the  regulatory  authority  must  be  notified  immediately 
after  receipt  of  analytical  results  by  the  permittee  (30  CFR  715.17 
(b)  (1)  (v)  and  717.17  (b)  (1)  (v)  )  . 

16.  Monitoring  discharge  from  reclaimed  areas.   The  permittee 
must  monitor  surface  water  quality  and  flow  from  disturbed  areas 
that  have  been  regraded  and  stabilized  to  demonstrate  that  the  qual- 
ity and  quantity  of  runoff  without  treatment  will  minimize  disturbance 
to  the  prevailing  hydrologic  balance  and  permit  the  approved  post- 
mining  land  use.   These  data  provide  a  basis  for  approval  by  the 
regulatory  authority  for  removal  of  water  quality  or  flow  control 
systems  and  for  determining  when  reclamation  requirements  are  met 

(30  CFR  715.17  (b) (2)) . 

17.  Monitoring  equipment.   Equipment,  structures,  and  other 
measures  used  to  monitor  runoff  must  be  properly  installed,  main- 
tained, and  operated  and  must  be  removed  when  no  longer  required 
(30  CFR  715.17  (b) (3)) . 
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Erosion  Control 

1.  Sediment  control  measures^  general.   Appropriate  sediment 
control  measures  must  be  designed,  constructed,  and  maintained  to 
prevent  additional  sediment  from  entering  streams  outside  the  permit 
area  to  the  extent  possible  using  the  best  technology  currently 
available  (30  CFR  715.17  (e) ,  717.17  (e) ,  211.40  (a)  (3),  43  CFR 
3041.2-2  (f)(7)  (ii) ,  and  Colorado  Regulations,  Rule  6.1  b) . 

2.  Topsoil  handling.   Topsoil  must  be  segregated,  and  if  not 
utilized  immediately,  must  be  stockpiled  and  protected  from  wind 
and  water  erosion  (30  CFR  715.16,  717.20  (a),  211.40  (a)(4),  and 
43  CFR  3041,2-2  (f) (4) ) . 

3.  Slope  stability.   Backfilled  materials  must  be  selectively 
placed  and  compacted  wherever  necessary  to  ensure  their  postmining 
stability  (30  CFR  715.14  (j)(2)  and  717.14  (a)). 

If  not  eliminated,  all  highwalls  must  be  stabilized  (Colorado 
Regulations,  Rule  6.1  b) . 

Highwalls  must  be  reduced  to  slopes  not  exceeding  50  percent  or 
to  such  lesser  slopes  as  the  regulatory  authority  may  specify  (30  CFR 
715.14  (g) (2)) . 

Highwalls  must  be  eliminated  in  areas  of  adequate  overburden 
by  backfilling  with  suitable  spoil  and  waste  materials  (30  CFR  715.14 
(h)  (5)). 

Final  graded  slopes  must  not  exceed  approximate  premining  slopes. 
Lesser  slopes  may  be  specified  by  the  regulatory  authority  (30  CFR 
715.14  (b)). 

Cut  and  fill  terraces  may  be  used  on  steep  slopes  to  conserve 
soil  moisture,  ensure  stability,  and  control  erosion  on  final  grad- 
ed slopes  (30  CFR  715.14  (b)(2)). 

4.  Stability  of  spoils  placed  outside  mined  areas.   Such  spoils 
must  be  placed  on  the  most  moderately  sloping  and  naturally  stable 
areas  available.   Fill  materials  must  be  placed  on  or  above  a  nat- 
ural terrace,  bench,  or  berm,  if  such  placement  provides  additional 
stability  and  prevents  mass  movement  (30  CFR  715.15  (a) (2)). 

Fills  on  slopes  higher  than  35  percent  or  on  lesser  slopes 
designated  by  the  regulatory  authority  shall  require  keyway  cuts 
to  stable  bedrock  or  rock  toe  buttresses  to  stabilize  the  fills 
(30  CFR  715.15  (a) (4) ) . 

A  system  of  underdrains  must  be  installed  along  buried  natural 
drainage  systems  to  facilitate  drainage  and  prevent  saturation  and 
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mass  movement  (30  CFR  715.15  (b)(6)). 

Such  spoils  must  be  transported  and  placed  in  a  controlled 
manner  and  concurrently  compacted  as  specified  by  the  regulatory 
authority  to  ensure  mass  stability  (30  CFR  715.15  (b)(7)). 

Terraces  as  specified  must  be  constructed  to  stabilize  the 
face  of  the  fill  (30  CFR  715.15  (b)(8)). 

The  tops  of  the  fill  and  each  terrace  shall  be  graded  no  steeper 
than  5  percent  and  shall  drain  surface  runoff  to  the  sides  of  the  fill 
where  stabilized  surface  channels  will  carry  water  away  from  the  fill 
(30  CFR  715.15  (b) (9)) . 

All  surface  drainage  from  the  undisturbed  area  above  the  fill 
must  be  diverted  away  from  the  fill  by  approved  structures  leading 
into  water  courses  (30  CFR  715.15  (b)  (10) ) . 

The  outslope  of  the  fill  shall  not  exceed  50  percent.   A  flatter 
slope  may  be  required  by  the  regulatory  authority  (30  CFR  715.15  (b)  (11)) 

5.  Mountain  top  removal.   An  outcrop  barrier  of  sufficient  width, 
consisting  of  the  toe  of  the  lowest  coal  seam  and  its  associated  over- 
burden, must  be  retained  to  prevent  slides  and  erosion  (30  CFR  715.3 

(b)  (D). 

The  final  surface  must  be  graded  to  drain  inward  from  the  out- 
slope except  at  specific  locations  where  water  drains  over  the  outslope 
in  protected  stable  channels.   Damage  to  natural  water  courses  below 
the  area  mined  must  be  prevented  (30  CFR  716.3  (b) (3  &  4)). 

The  terms  of  a  permit  for  mountain  top  removal  may  be  modified 
by  the  regulatory  authority  if  it  determines  that  more  stringent 
measures  are  necessary  to  prevent  or  control  slides  and  erosion, 
prevent  damage  to  natural  water  courses,  avoid  water  pollution, 
or  to  assure  successful  revegetation  (30  CFR  716.3  (c)(2)). 

6.  Sedimentation  ponds.   All  surface  drainage  from  disturbed 
areas  (including  reclaimed  areas)  must  be  passed  through  a  sedimen- 
tation pond  or  a  series  of  ponds  before  leaving  the  permit  area 
unless  the  disturbed  drainage  area  within  the  total  disturbed  area 
is  small  and  the  permittee  shows  that  sedimentation  ponds  are  not 
necessary  to  meet  effluent  limitations.   Not  included  under  this 
provision  are  areas  where  only  diversion  ditches,  sedimentation 
ponds  or  roads  are  installed  with  no  other  disturbances  upstream. 
Effluent  limitations  are  listed  under  the  previous  section  on  Surface 
Water,  Item  9.   Sedimentation  ponds  must  be  retained  until  all  water 
quality  and  revegetation  requirements  are  met  (30  CFR  715.17  (a) 

and  717.17  (a)). 

Sediment  removed  from  ponds  shall  be  done  so  as  to  minimize 
adverse  effects  on  surface  waters  downstream,  on  infiltration,  on 
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vegetation,  and  on  surface-  and  ground-water  quality  (30  CFR  715.17 
(e)  (6)  and  717.17  (e)  (6)) . 

All  sedimentation  ponds  must  be  removed  and  the  affected  land 
reclaimed  unless  the  regulatory  authority  approves  permanent  reten- 
tion (30  CFR  715.17  (e)  (10) ,  717.17  (e)(9),  and  43  CFR  3041.2-2 
(f) (7) (iii)). 

7.  Diversion  structures.   To  minimize  erosion  and  prevent 
water  from  contacting  toxic-producing  materials,  overland  flow  may 
be  diverted,  if  required  or  approved  by  the  regulatory  authority. 
Diversion  would  be  away  from  disturbed  areas  by  means  of  temporary 
or  permanent  diversion  structures,  provided  that  such  structures  be 
designed,  constructed,  and  maintained  in  an  approved  manner  so  as  to 
prevent  additional  contributions  of  suspended  solids  to  stream  flows 
outside  the  permit  area  to  the  extent  possible,  using  the  best  technology 
currently  available.   In  no  event  shall  such  contributions  be  in  excess 
of  requirements  set  by  applicable  state  or  federal  laws  (30  CFR  715.17 
(c)  and  717.17  (c) ) . 

8.  Discharge  structures.  Discharges  from  sedimentation  ponds 
and  diversion  structures  must  be  controlled,  where  necessary,  using 
energy  dissipators,  surge  ponds,  and  other  devices  to  reduce  erosion 
and  prevent  deepening  or  enlargement  of  stream  channels  and  to  min- 
imize disturbances  to  the  hydrologic  balance  (30  CFR  715.17  (f)  and 
717.17  (f)). 

9.  Roads .   Access  and  haul  roads  and  associated  bridges,  cul- 
verts, ditches,  and  road  rights-of-way  must  be  constructed,  main- 
tained, and  reclaimed  to  prevent  additional  contributions  of  sus- 
pended solids  to  streamflow  or  to  runoff  outside  the  permit  area 

to  the  extent  possible  using  the  best  technology  currently  available. 
In  no  event  shall  the  contributions  be  in  excess  of  requirements 
set  by  applicable  state  or  federal  law.   All  such  roads  and  assoc- 
iated structures  must  be  removed  and  the  affected  area  reclaimed 
unless  retention  of  a  road  is  approved  as  part  of  the  postmining 
land  use  or  is  necessary  to  adequately  control  erosion  and  the  nec- 
essary maintenance  is  assured  (30  CFR  715.17  (1),  717.17  (j),  211.40 
(a) (11),  211.41  (c) ,  and  43  CFR  3041.2-2  (f)(ll)). 

All  roads  insofar  as  possible  must  be  located  on  ridges  or 
on  the  available  flatter  and  more  stable  slopes  to  minimize  erosion. 
Stream  fords  are  prohibited  unless  specifically  approved  by  the  reg- 
ulatory authority  as  temporary  routes  across  dry  streams.   Other 
stream  crossings  must  be  made  using  bridges,  culverts,  or  other 
appropriately  designed  structures.   Roads  must  not  be  located  in 
active  stream  channels  nor  can  they  be  constructed  or  maintained 
in  a  manner  that  increases  erosion  or  causes  significant  sedimen- 
tation or  flooding  (30  CFR  715.17  (l)(2)(i),  717.17  (j)(2)(i),  211.40 
(a)  (12) (ii) ,  and  43  CFR  3041.2-2  (f )  (12)  (ii) ) . 
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To  minimize  erosion  and  subsequent  disturbances  to  the  hydrologic 
balance,  roads  must  be  constructed  in  compliance  with  established 
grade  restrictions  or  other  grades  determined  by  the  regulatory 
authority  to  be  necessary  to  control  erosion  (30  CFR  715.17  (1) (2) (ii) 
and  717.17  (j)  (2)  (ii))  . 

All  access  and  haul  roads  must  be  adequately  drained  using 
structures  such  as,  but  not  limited  to,  ditches,  water  barriers, 
cross  drains,  and  ditch  relief  drains.   Water-control  structures  on 
access  and  haul  roads  to  be  maintained  for  more  than  one  year  must 
be  designed  to  pass  the  peak  runoff  from  a  10-year  24-hour  precip- 
itation event  (30  CFR  715.17  (1)  (2)  (iii)  and  717.17  ( j )  (2)  (iii) ) . 

Access  and  haul  roads  must  be  surfaced  with  durable  nontoxic 
or  nonacid-forming  material.   Vegetation  may  be  cleared  only  for 
the  essential  width  necessary  (30  CFR  715.17  (1) (2) (iv)  and  717.17 
(j)(2)(iv),  and  43  CFR  3041.2-2  (f)(12)). 

Access  and  haul  roads  must  be  routinely  maintained,  and  all 
structures  serving  to  drain  these  roads  must  be  kept  clean  so  as 
not  to  impede  drainage  or  adversely  effect  performance  of  the  struc- 
tures (30  CFR  715.17  (1) (3)  and  717.17  (j)(3)). 

10.  Other  transport  facilities.   Railroad  loops,  spurs,  con- 
veyors, or  other  transport  facilities  must  be  constructed,  maintained, 
and  reclaimed  to  prevent  additional  contributions  of  suspended  solids 
to  streamflows  or  to  runoff  outside  the  permit  area  to  the  extent 
possible,  using  the  best  technology  currently  available  and  to  con- 
trol other  diminution  or  degradation  of  water  quality  and  quantity. 

In  no  event  shall  contributions  be  in  excess  of  requirements  set 

by  applicable  state  or  federal  law  (30  CFR  715.17  (m)  and  717.17  (k) ) . 

11.  Final  grading.   All  grading  must  be  done  in  a  manner  to 
control  erosion  and  siltation  of  the  affected  lands  to  protect  areas 
outside  the  affected  land  from  slides  and  other  damage.   If  not  el- 
iminated, all  highwalls  must  be  stabilized  (Colorado  Regulations, 
Rule  6.1  b,  30  CFR  715.14  (g)(2)  and  715.14  (h)(3)). 

All  final  grading,  preparation  of  overburden  before  replacement 
of  topsoil,  and  placement  of  topsoil  must  be  done  along  the  contour 
to  minimize  subsequent  erosion  and  instability  unless  such  final 
grading  is  hazardous  to  equipment  operators.   In  all  cases,  grad- 
ing, preparation,  or  placement  must  be  conducted  in  a  manner  which 
minimizes  erosion  and  provides  a  surface  for  replacement  of  topsoil 
which  will  minimize  slippage  (30  CFR  715.14  (k) ) . 

Small  depressions  (less  than  1  cubic  yard)  in  the  final  surface 
may  be  approved  by  the  regulatory  authority  to  minimize  erosion  (30 
CFR  715.14  (d))  . 

When  rills  or  gullies  deeper  than  9  inches  form  in  areas  that 
have  been  regraded  and  the  topsoil  replaced  but  vegetation  has  not 
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yet  been  established,  the  permittee  must  fill,  grade,  or  otheirwise 
stabilize  the  rills  and  gullies  and  reseed  or  replant  the  areas 
(30  CFR  715.14  (i) ) . 

12.   Revegetation.   The  permittee  must  establish  on  all  land 
that  has  been  disturbed  a  permanent  vegetative  cover  capable  of 
stabilizing  the  soil  surface  with  respect  to  erosion  (30  CFR  715.20 
(a)(2),  717.20  (b)  ,  211.40  (a)  (13) ,  and  43  CFR  3041.2-2  (f)(13)). 

Any  disturbed  areas,  except  water  areas  and  road  surfaces  ap- 
proved as  part  of  the  postmining  land  use ,  which  have  been  graded 
must  be  seeded  with  a  temporary  cover  of  small  grains,  grasses,  or 
legiomes  to  control  erosion  until  an  adequate  permanent  cover  is 
established  (30  CFR  715.20  (c)  )  . 

Mulch  must  be  used  on  all  regraded  and  topsoiled  areas  to  con- 
trol erosion.   Annual  grains  such  as  oats,  rye,  and  wheat  may  be 
used  instead  of  mulch  when  it  can  be  shown  to  the  regulatory  auth- 
ority that  the  siobstituted  grains  will  provide  adequate  stability 
until  a  permanent  vegetative  cover  is  established  (30  CFR  715.20  (d) ) , 

Areas  to  be  developed  for  industrial  or  residential  use  less 
than  2  years  after  regrading  has  been  completed  must  have  a  ground 
cover  of  living  plants  that  is  not  less  than  that  required  to  control 
erosion  (30  CFR  715.20  (f)(2)(ii)). 
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AIR  QUALITY 


The  following  rules  and  regulations  would  partially  mitigate  impacts 
on  air  quality  resulting  from  surface  and  underground  mining  in  north- 
western Colorado.   These  regulations  are  listed  in  Table  3-3. 

Mitigating  effects  of  specific  rules  and  regulations  are  summarized 
in  the  following  sections. 


Rules  and  Regulations 


Air  Quality  Standards 

The  proposed  mines  must  not  cause  the  National  Ambient  Air  Quality 
Standards  (Federal  Register,  Vol.  35,  November  23,  1971),  Colorado  Ambient 
Air  Quality  Standards  (Colorado  Air  Pollution  Control  Act  of  1970)  or  the 
Regulations  for  Prevention  of  Significant  Deterioration  (PSD)  (Federal 
Register,  Vol.  43,  June  19,  1978)  to  be  violated. 


Federal  and  State  Regulations 

The  1970  Clean  Air  Act  Amendments  established  primary  and  secondary 
national  ambient  air  quality  standards  (NAAQS)  for  six  pollutants:   total 
suspended  particulates  (TSP) ,  sulfur  dioxide,  nitrogen  dioxide,  carbon  mon- 
oxide, photochemical  oxidants  (ozone),  and  hydrocarbons.   These  standards 
are  shown  in  Table  3-4.   The  primary  standards  were  set  to  protect  the 
public  health,  while  the  secondary  standards  were  set  to  protect  the  public 
welfare  (U.S.  Congress  1970). 

Colorado  has  adopted  TSP  and  sulfur  dioxide  regulations  more  stringent 
than  the  national  standards.   The  Colorado  3-hour  standard  of  700  ug/m^  is 
much  lower  than  the  3-hour  national  secondary  standard  of  1,300  ug/m^ . 
Colorado's  present  TSP  standards  require  all  areas  of  the  state  to  meet  a 
45  ug/m-^  annual  standard  and  a  150  ug/m-^  24-hour  standard  by  1980. 

As  required  by  the  Clean  Air  Amendments  of  1977,  Colorado  classified 
all  areas  as  to  their  attainment  status  using  existing  air  quality  monitoring 
data.   In  the  study  area,  the  area  within  the  city  limits  of  Craig  has  been 
designated  as  not  meeting  primary  federal  TSP  standards.   Rio  Blanco  county, 
part  of  which  falls  within  the  study  area,  has  been  designated  as  not  meeting 
the  federal  primary  standards  for  oxidants.   No  other  violations  of  federal 
standards  for  TSP,  S0„,  oxidants,  CO,  or  NO2  are  reported  (Federal  Register, 
May  3,  1978) . 

The  Federal  Regulations  for  Prevention  of  Significant  Deterioration 
(Federal  Register,  June  15,  1978)  apply  to  all  areas  attaining  the  National 
Ambient  Air  Quality  Standards  (NAAQS)  .   The  1977  Amendmients  to  the  Clean  Air 
Act  established  "maximum  allowable  increases"  which  limit  future  increases 
of  TSP  and  sulfur  dioxide  above  baseline  concentrations.   Ambient  concentra- 
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TABLE  3-3 
SUMMARY  OF  IMPORTANT  AIR  QUALITY  RULES  AND  REGULATIONS 


Rules  and  Regulations 


Colorado  Regulation 
No.l,  Section  IID 


Authority 


Applicability 


Colorado  Air  Pollution  Con- 
trol Act  of  1970,  Chapter 
64,  Colorado  Session  Laws 
1970.   Amended  August  1, 
1974. 


Federal,  state  and 
fee  coal 


40  CFR  52  (Federal 
Register,  Vol.  43, 
No.  118,  June  19, 
1978) 


1977  Clean  Air  Act  Amend- 
ments to  Prevent  Signific- 
ant Deterioration. 


Federal,  state  and 
fee  coal 


30  CFR  700  (Federal 
Register,  Vol.  42, 
No.  239,  December 
13,  1977) 


Surface  Mining  Control  and 
Reclamation  Act,  Public 
Law  95-87. 


Federal,  state,  and 
fee  coal 


30  CFR  211  (Federal 
Register,  Vol.  41, 
May  17,  1976) 

40  CFR  50  (Federal 
Register,  Vol.  36, 
November  23,  1971) 


Ambient  Air  Standards 
for  Metropolitan 
Denver  Air  Quality 
Control  Region,  State 
Air  Pollution  Control 
Areas  and  the  State  of 
Colorado 


Federal  Coal  Mine  Health 
and  Safety  Act  of  1969 
(83  Stat  742;  30  USC  801) 

Clean  Air  Act  of  1970 
(Public  Law  91-604,  84 
Stat.  1679) . 

Colorado  Air  Pollution 
Control  Act  of  1970, 
Chapter  64,  Colorado 
Session  Laws,  1970 


Federal 


Federal,  state  and 
fee  coal 


Federal,  state  and 
fee  coal 
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tions  as  of  August  7,  1977  are  considered  the  baseline  concentrations. 
The  "maximum  allowable  increases"  (or  increments)  were  established  for  three 
class  areas  as  a  function  of  the  desired  rise  in  ambient  TSP  or  SO2  concentra- 
tions.  These  increments  are  presented  in  Table  3-5.   The  baseline  concen- 
tration added  to  the  increment  cannot  exceed  the  applicable  national  ambient 
air  quality  standard. 

Under  the  PSD  regulations  the  proposed  coal-related  actions  would  be 
subject  to  a  two-tiered  analysis  to  determine  the  impact  of  TSP  emissions  on 
air  quality.   First,  the  proposed  actions  would  be  required  to  employ  best 
available  control  technology  (BACT)  and  best  management  practices  for  the 
mitigation  of  TSP  emissions.   Under  the  recently  promulgated  PSD  regulations, 
certain  fugitive  dust  emissions  controlled  at  the  BACT  level  would  be  excluded 
from  the  more  detailed  second  tier  analysis.   These  exempt  sources  would  be 
those  generated  by  handling  and  transport  of  soils  uncontaminated  by  indus- 
trial activity.   Such  sources  would  include  topsoil  and  overburden  removal, 
transport,  diomping,  loading  and  storage.   In  addition,  dust  generated  by 
haul  road  traffic  would  be  exempt  from  the  second  tier  air  quality  impact 
analysis.   Fugitive  dust  generated  by  mining,  handling,  and  transportation 
of  coal  would,  however,  be  included  in  the  analysis. 

The  maximum  allowable  increases  (or  increments)  limit  the  amount  of 
air  pollutant-emitting  development  in  an  area.   The  federal  Class  I  area 
increments  allow  very  little  increase  in  ambient  TSP  and  sulfur  dioxide 
levels.   Very  little  energy-related  development  is  possible  for  Class  I 
areas.   Class  II  area  increments  were  designed  to  allow  a  moderate  increase 
in  ambient  TSP  and  sulfur  dioxide  levels.   Class  III  area  increments  were 
designed  to  allow  the  maximum  increases  in  ambient  TSP  and  sulfur  dioxide 
concentrations.   The  highest  level  of  energy-related  development  is  possible 
for  Class  III  areas.   Regulatory  measures  to  prevent  significant  air-quality 
deterioration  for  the  other  criteria  pollutants  are  to  be  promulgated  by  the 
U.S.  Environmental  Protection  Agency  in  1979. 

Colorado  also  has  established  maximum  allowable  increases  for  ambient 
sulfur  dioxide  concentrations  for  prevention  of  significant  air  quality 
deterioration.   The  Colorado  SO2  increments  were  developed  for  three  cate- 
gories .   The  three  Colorado  categories  have  at  least  one  increment  that  is 
lower  than  the  increments  of  the  corresponding  federal  PSD  classes,  as  seen 
in  Table  3-5. 

Under  the  1977  federal  Clean  Air  Act  Amendments,  all  areas  of  the  country 
were  designated  as  Class  II  except  for  "mandatory"  Class  I  areas.   In  manda- 
tory Class  I  areas,  visibility  cannot  be  impaired.   There  are  two  mandatory 
Class  I  areas  in  the  study  area.   These  include  the  northern  tip  of  the 
Flat  Tops  Wilderness  Area  and  the  western  part  of  the  Mount  Zirkel  Wilderness 
Area.   The  Dinosaur  National  Mon;ament  is  a  Colorado  Category  I  area.   The 
eastern  part  of  the  monument  falls  within  the  study  area.   These  areas  are 
shown  in  Map  2-5.   The  Colorado  Category  II  and  federal  Class  II  areas  can 
be  reclassified  by  the  state;  however,  mandatory  Class  I  and  Colorado  Cate- 
gory I  areas  cannot  be  reclassified. 
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Operating  and  Emission  Regulations 

The  proposed  actions  would  be  required  to  obtain  permits  from  the 
Environmental  Protection  Agency  (EPA)  based  on  PSD  regulations  (Federal 
Register,  Vol.  43,  No.  118,  June  19,1978).   Under  the  PSD  regulations, 
the  proposed  mining  operations  would  be  subject  to  a  two-tiered  analysis 
to  determine  the  impact  of  TSP  emissions  on  air  quality.   First,  the  proposed 
actions  would  be  required  to  employ  best  available  control  technology  (BACT) 
and  best  management  practices  for  the  mitigation  of  TSP  emissions.   Under 
the  recently  promulgated  PSD  regulations,  fugitive  dust  emissions  controlled 
at  the  BACT  level  would  be  excluded  from  the  more  detailed  second-tier  analysis. 
Applicants  for  each  of  the  proposed  actions  would  be  subject  to  the  second- tiered 
air  quality  impact  analysis  (including  increments,  air  quality  standards,  soils, 
vegetation,  visibility,  and  monitoring)  only  if  non- fugitive  dust  particlate 
emissions  exceed  50  tons  per  year. 

Although  the  EPA  does  not  identify  specific  BACT  and  best  management  prac- 
tices to  mitigate  fugitive  dust  from  coal  mines,  a  list  of  possible  practices 
and  controls  is  given  in  Table  3-6.   When  obtaining  a  PSD  permit  from  EPA, 
the  applicant  must  select  practices  and  controls  which  are  most  suitable 
for  the  mining  operation  and  which  are  also  acceptable  to  EPA. 

Applicants  for  the  proposed  actions  would  also  be  required  to  obtain 
permits  to  operate  from  the  Colorado  Air  Pollution  Control  Division  (Colorado 
Regulation  No.  1,  Section  IID) .   Under  the  regulations  the  applicant  must 
describe  fugitive  dust  abatement  and  preventative  measures  to  be  used.   The 
Colorado  regulations  provide  a  list  of  acceptable  fugitive  dust  abatement 
and  preventative  measures.   Each  measure  on  this  list  is  included  in  Table  3-6. 

The  Surface  Mining  Control  and  Reclamation  Act  (Federal  Register, 
Vol.  42,  December  13,  1977)  and  the  Federal  Coal  Mine  Health  and  Safety  Act 
of  1959  (Federal  Register,  Vol  41,  May  17,  1976)  stipulate  general  measures 
to  be  taken  to  mitigate  air  impacts  of  fugitive  dust.   Both  acts  specify  that 
soil  erosion  must  be  minimized  to  control  air  pollution.   In  addition,  the 
Federal  Coal  Mine  Health  and  Safety  Act  specifies  that  (1)  the  lessee  must 
insure  compliance  with  air  pollution  control  measures  required  by  the  terms 
and  conditions  of  other  applicable  leases,  permits,  licenses,  and  approved 
plans,  and  (2)  the  lessee  must  design  coal  storage  piles  to  minimize  fire 
hazards  and,  therefore,  air  pollution  resulting  from  fires. 
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TABLE  3-6 

POSSIBIiE  CXKTROLS  AND  MANAGEMENT  PRACTICES  FOR 
MITIGATING  FUGITIVE  DUST  FROM  COAL  MINES 


Activity 


Control  or  practices 


Overburden  ranoval 
Blasting/drilling 


Truck  loading 
Truck  haialing 


Truck  diitping 


Storage  piles 

Overburden  disposal  and 
exposed  areas 


Crushing,  screening, 
conveying,  and  transfer 
points 


Minimize  distance  of  fall  fron  bucket 

Minimize  blast  area 

Use  sequential  blasting 

Drill  with  fluid  media 

Vent  drill  into  collection  device 

Minimize  fall  distance 

;^ply  paving,  water,  chatacal  sealant  or  some 
other  form  of  dust  suppression  to  road  surface 

Wash,  wet  down,  treat,  or  cover  haul  trucks 

Restrict  vehicle  speeds  and  haiiL  distances 

Restrict  vehicles  to  designated  roads 

Maintain  roads  and  remove  loose  debris 

Construct  "curb-type"  structures  on  roads 

Maintain  negative  pressure  on  botton  durp  trucks 

Minimize  fall  distance 

Dunp  on  downwind  site  of  open  storage 

Eltploy  closed  or  covered  storage 

Minimize  soil  pile  area 

Cover  exposed  areas  with  mulch  during  re- 
vegetation 

Furrow  spoil  piles 

Establish  windbreaks 

Minimize  topsoil  disturbance 

Qtploy  rapid  revegetation 

Cover  or  enclose  activities 

Install  fabric  filters 

Water  spray  activities 
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SOILS 


The  Office  of  Surface  Mining  (OSM)  interim  regulations,  30  CFR  700, 
will  provide  certain  mitigation  of  soils  impacts  associated  with  mining 
activities.   The  specific  elements  of  30  CFR  715.16,  General  Performance 
Standards,  will  be  discussed  regarding  impacts  mitigated  during  topsoil 
handling  throughout  the  mining  operations  including:  (a)  topsoil  removal, 
(b)  topsoil  redistribution,  (c)  topsoil  storage,  and  (d)  nutrient  and 
soil  amendments.   Title  30  CFR  716.7,  Prime  Farmland,  will  also  be  discussed 
as  a  special  requirement  of  30  CFR  715.16,  Topsoil  Handling. 

To  optimize  reclamation  success  and  meet  the  requirements  of 
30  CFR  715.13,  715.16,  and  716.7,  the  permittee  will  have  to  conduct 
a  soil  survey  of  the  affected  area  (refer  to  30  CFR  211.10),  showing 
distribution  of  soil  type,  depth,  thickness  of  horizons,  and  address 
suitability  of  topsoil. 

All  other  regulations  of  the  Colorado  Mined  Land  Reclamation  Board 
and  43  CFR  3041  and  30  CFR  211  relative  to  mitigation  of  soils  impacts 
are  inclusively  covered  by  the  OSM  regulations,  so  for  purposes  of  the 
following  discussion  those  state  and  federal  regulations  will  not  be  repeated, 


Rules  and  Regulations 


Topsoil  Removal 

1.  Removal  before  mining.   The  topsoil  removal  section  30  CFR  715.16 
(a)  and  subparagraph  (1),  supported  by  30  CFR  717.20  (a)  mitigates  loss  of 
topsoil  from  being  utilized  or  contaminated  by  requiring  all  top- 
soil  (unless  use  of  alternate  materials  is  approved  under  30  CFR  715.15 
(a) (4))  to  be  removed  as  a  separate  operation  before  any  drilling, 

blasting,  mining,  road  and  support  facility  construction,  or  other 
surface  disturbing  activities.   Also  in  30  CFR  715.16  (a)  (1)  pro- 
visions are  made  to  reduce  soil  erosion  by  limiting  size  of  disturbance 
at  any  one  time  on  overburden  highly  susceptible  to  erosion. 

2.  Horizon  segregation.   Loss  of  soil  productivity  will  be 
mitigated  by  30  CFR  715.16  (a)  (1)  and  (2) ,  requiring  horizon  segregation 

(soil  horizons  identified  by  soil  surveys)  and  maximizing  use  of 
horizons  to  achieve  100  percent  soil  productivity  consistent  with 
post-mining  land  use  (30  CFR  715.13).   Title  30  CFR  715.15  (a)  (4) 
mitigates  loss  of  any  overburden  material  suitable  as  a  plant  growth 
medium  or  mixing  of  this  with  unsuitable  material,  by  separating  and 
storing  soil  by  soil  horizon.   This  activity  will  be  backed  up  by 
chemical  and  physical  analysis  and/or  field  trials  and  greenhouse  studies 

(all  certified  by  a  qualified  soil  scientist  or  agronomist) . 
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Topsoil  Redistribution 

1.  Mitigating  loss  of  productivity  and  soil.   During  topsoil 
redistribution,  30  CFR  715.15  (b)  will  mitigate  loss  of  soil  productivity 
by  requiring  immediate  replacement  of  topsoil,  scarification  of  re- 
graded  surface  prior  to  topsoiling  eliminating  slippage  surfaces 

and  promoting  root  penetration,  topsoiling  in  a  uniform  thickness, 
prevention  of  excessive  compaction  on  spoil  or  topsoil,  and  protec- 
tion of  topsoil  from  wind  and  water  erosion  before  seeding  and  plant- 
ing.  Soil  loss  also  can  be  mitigated  by  eliminating  slippage  sur- 
faces and  protecting  redistributed  topsoil  from  wind  and  water  erosion. 

2.  Addition  of  nutrients  and  soil  amendments.   Title  30  CFR  715.16  (d) 
provides  for  addition  of  nutrients  and  soil  amendments,  as  prescribed 

by  soil  tests,  to  be  applied  to  redistributed  topsoil.   Title  30  CFR 
715.15  (d)  will  mitigate  loss  of  soil  productivity  by  meeting  post-mining 
requirements  of  715.13  and  reducing  soil  loss  by  supplementing  nutrient 
deficient  topsoil  to  establish  vegetation  required  by  30  CFR  715.20. 


Topsoil  Stockpiling 

1.  Stabilization  of  stockpiled  soils.   Title  30  CFR  715.15  (c)  deals 
with  topsoil  stockpiling  if  allowed  by  the  permit  and  will  aid  in 
mitigating  soil  loss  by  stockpile  placement  in  a  stable  area  not  to 

be  disturbed  until  redistribution,  protected  from  wind  and  water  erosion, 

and  planted  with  a  protective  vegetative  cover  as  defined  in  30  CFR  715.20  (g) 

2.  Mitigating  loss  of  productivity.   Loss  of  soil  productivity 
will  be  mitigated  by  30  CFR  715.16  (c) ,  reducing  unnecessary  compaction, 
segregation  horizons,  and  avoiding  contamination  which  will  lessen  soil 
capability  to  support  vegetation. 


Determination  and  Treatment  of  Prime  Farmland 

To  comply  with  30  CFR  715.7,  Prime  Farmland,  each  applicant  for 
a  mining  permit  will  have  to  determine  the  status  of  farmlands  to 
be  mined,  according  to  30  CFR  716.7  (b)  and  (c) ,  Definition  and  Identifi- 
cation of  prime  farmlands;  and  30  CFR  715.7  (d)  ,  Negative  Determination  of 
prime  farmland.   If  a  positive  determination  is  made,  a  restoration  plan 
will  be  submitted  in  compliance  with  30  CFR  715.7  (e)  , (f)  ,  and  (g)  . 
Mitigating  loss  of  the  high  soil  productivity  associated  with  lands  used 
for  production  of  cultivated  crops  will  be  accomplished  by  30  CFR  715 
and  special  requirements  30  CFR  715.7  (g) .   The  soil  survey 
will  act  as  the  base  for  compliance  with  the  special  requirements, 
defining  depth  and  thickness  of  each  horizon  for  the  original  un- 
disturbed soil  profiles.   Specific  elements  mitigating  loss  of  soil 
productivity  will  include:   horizon  segregation  defined  in  30  CFR 
716.7  (g)(1),  separation  of  horizons  if  stockpiling  is  required 
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(30  CFR  716.7  (g)  (3)),  and  reconstruction  of  a  soil  having  an  equal 
or  greater  productivity  than  existed  prior  to  mining  (30  CFR  716.7 
(g)(4)  and  (5)).   Special  attention  in  soil  reconstruction  is  given  to 
replacing  the  B  horizon  or  other  suitable  material  specified  in  30  CFR 
716.7  (g) (1) (ii)  and  (g) (1) (iii)  to  a  comparable  thickness  of  root  zone 
that  existed  prior  to  mining  and  to  replacing  a  thickness  of  A  horizon 
comparable  to  the  original  soil,  having  equal  or  greater  productivity 
capacity. 
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VEGETATION 


Re vegetation 

Revegetation  on  all  areas  of  future  coal  development  will  follow 
the  federal  surface  mining  reclamation  and  enforcement  provisions  and 
rules  and  regulations  for  the  State  of  Colorado.  Both  state  and  fed- 
eral rules  and  regulations  can  be  found  in  Appendix  A,  Section  1. 

The  Office  of  Surface  Mining  (OSM)  regulations  in  30  CFR  700 
differ  from  previous  federal  regulations  in  that  they  are  more  specific 
in  certain  areas  to  help  mitigate  the  impacts  on  vegetation  due  to  sur- 
face mining. 


Rules  and  Regulations 

1.  Species  used  in  revegetation.   Title  30  CFR  715.20  (a)  requires 
the  permittee  to  revegetate  the  disturbed  areas  with  species  native  to 
the  area,  and  that  revegetation  be  carried  out  in  a  manner  that  encourages 
prompt  vegetative  cover. 

Title  30  CFR  715.20  (b)  states  that  introduced  species  may  be  used. 
This  is  also  similar  to  the  30  CFR  211  codes  for  revegetation  (refer 
to  NWCCRES,  Chapter  IV,  Mitigating  Measures),  but  715.20  (b) 
requires  that  if  introduced  species  are  used,  appropriate 
field  trials  must  have  demonstrated  that  the  species  are  equal  or 
superior  to  premining  species  for  the  approved  post-mining  land  use. 

Title  30  CFR  715.20  (e)  states  that  the  permittee  shall  use 
publications  or  laboratory  results  for  varieties,  species,  seeding 
rates  and  soil  amendment  practices.   This  is  to  reestablish  soil 
stability  and  prevent  erosion. 

Title  30  CFR  715.20  (e) (2) (3)  state  that  hay land,  pasture,  range, 
and  forest  areas  shall  be  revegetated  to  obtain  a  diverse,  effective,  and 
permanent  vegetative  cover  with  the  seasonal  variety,  succession  dis- 
tribution, and  regenerative  capabilities  of  vegetation  native  to  the  area, 
and  livestock  grazing  will  not  be  allowed  on  reclaimed  land  until  seedlings 
are  established  and  can  sustain  managed  grazing.   With  these  miti- 
gations, loss  of  diverse  vegetation,  loss  of  natural  seed  source,  and 
loss  of  production  should  be  curtailed  after  mining  activity. 

2.  Time  of  revegetation.   Title  30  CFR  715.20  (c)  not  only  covers  the 
mine  site  itself,  but  also  haul  roads  and  all  areas  that  will  require 
regrading  to  reduce  soil  erosion.   Seeding  and  planting  of  disturbed 
areas  shall  be  conducted  during  the  first  normal  period  of  favorable 
planting  conditions  after  final  preparations. 
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3.  Measures  to  enhance  regrowth.   Title  30  CFR  715.20  (d)  requires 
that  mulch  shall  be  used  on  all  regraded  and  topsoiled  areas  to  control 
erosion,  to  promote  germination  of  seeds,  and  to  increase  the  moisture 
retention  of  the  soil.   Title  30  CFR  211.40  (a) (14) (ii)  provides  for  the 
fencing  of  active  mining  operations  and  land  undergoing  reclamation  to 
enhance  regrowth  by  preventing  livestock  grazing  until  vegetation  has 
become  adequately  established. 

4.  Measuring  success  of  revegetation.   Title  30  CFR  715.20  (f)  (1) 
states  that  standards  for  measuring  success  of  revegetation  will 

be  established  by  setting  up  control  areas  that  are  representative  of 
geology,  soils,  slope,  aspect,  and  vegetation  in  areas  where  there  is 
mining.   These  control  areas  will  not  be  disturbed.   They  will  serve 
as  comparisons  against  which  the  success  of  revegetation  in  reclaimed 
areas  is  measured. 

Title  30  CFR  715.20  (f)(2)  states  that  the  ground  cover  on  the  revege- 
tated  areas  shall  be  equal  to  that  of  the  control  areas  -  not  less 
than  90  percent  of  the  ground  cover  in  control  areas.   But  in  previously 
mined  areas,  the  ground  cover  shall  not  be  less  than  the  amount  sufficient 
to  control  erosion,  and  in  no  case  less  than  that  existing  before  redistur- 
bance  (30  CFR  715.20  (f)(2)(i)).   For  areas  to  be  returned  for  agri- 
cultural cropland  purposes,  success  of  revegetation  shall  be  determined 
on  the  basis  of  crop  production  from  the  mined  area  compared  to  the  control 
area  (30  CFR  715.20  (f )  (2)  (iii) ) . 

Title  30  CFR  715.20  (f)  (3)  states  that  evaluation  of  species  diversity, 
distribution,  seasonal  variety  and  vigor  shall  be  made  with  regulatory 
authority.   With  this  requirement,  loss  of  species  diversity  and  successional 
stages  can  be  decreased.   Title  30  CFR  715.20  should  mitigate  the  impacts 
of  surface  mining  after  mining  activity  has  ceased  in  northwest  Colorado. 

5.  Revegetation  during  stockpiling.   Title  30  CFR  715.20  (g)  states 
that  the  topsoil  removed  shall  be  stored  and  seeded  with  annual  or  perennial 
non-noxious  plants,  which  will  reduce  the  topsoil  lost  in  stockpile  due 

to  erosion. 

Title  30  CFR  717.20  (a)  requires  that  the  permittee  segregate,  stockpile, 
and  protect  from  wind,  water  erosion,  or  contaminants  the  topsoil  in  areas 
to  be  strip  mined.   After  mining,  distrubed  areas  shall  be  regraded,  topsoil 
distributed,  and  revegetated.   Title  30  CFR  717.20  (b)  requires  that  the 
permittee  establish  on  these  lands  a  diverse,  effective,  self-regenerative, 
and  permanent  vegetative  cover  capable  of  plant  succession  and  adequate  to 
control  soil  erosion.   Introduced  species  may  be  substituted  for  native 
species  if  approved  by  regulatory  authority. 
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ANIMALS 


Wildlife 

Regulations  governing  surface  and  underground  coal  development 
operations  would  mitigate  some  of  the  impacts  on  wildlife  species  in 
the  region. 

The  Office  of  Surface  Mining  (OSM)  Reclamation  and  Enforcement 
Provisions,  30  CFR  700,  contain  several  general  statements  dealing  with 
the  protection  of  wildlife  species  and  habitat.   Interpretations  of  these 
general  regulations  would  have  to  be  made  in  order  to  apply  them  to 
specific  wildlife  populations  and  habitat  situations. 


Federal  Rules  and  Regulations 

1.  Postmining  restoration  of  wildlife  habitat.   Title  30  CFR  715.13  (c) 
(10)  of  the  OSM  regulations  requires  that  wildlife  habitat  that  has  been 
disturbed  by  mining  activity  be  restored  unless  certain  criteria 
concerning  an  alternative  post-mining  use  of  the  area  are  met.   This 

would  minimize  the  permanent  loss  of  much  wildlife  habitat  although 
certain  critical  wildlife  areas  such  as  elk  calving  grounds  or  sage 
grouse  strutting  grounds  could  not  be  restored,  due  to  their  unique 
vegetation  patterns  and  microclimates. 

2.  Protection  of  riparian  habitat.   Title  30  CFR  715.17  (d) (1) (iii) 
requires  the  protection  of  riparian  habitat  along  stream  channel 
diversions  and  inteinnittent  and  perennial  streams  through  consultation 
with  appropriate  federal  and  state  fish  and  wildlife  management  agencies. 
Riparian  zones  are  critical  to  a  large  ninnber  of  wildlife  species  due  to  the 
presence  of  water,  the  higher  amount  of  biomass  production,  and  the 
greater  diversity  of  vegetation. 

Title  30  CFR  715.17  (d)  (3)  requires  that  surface  mining  and  reclam- 
ation not  be  carried  on  within  100  feet  of  an  intermittent  or  perennial 
stream  unless  the  regulatory  authority  specifically  authorizes  it  through 
such  a  stream. 

3.  Maintenance  of  habitat  during  mining.   Title  30  CFR  715.20  (e)  (4) 
requires  that  during  revegetation  the  needs  of  wildlife  be  taken  into 
account.   It  also  requires  that  appropriate  plant  species  be  selected 

and  grouped  and  that  water  resources  be  spaced  to  fulfill  the  habitat 
requirements  of  wildlife.   This  is  to  ensure  that  reclaimed  areas 
designated  as  wildlife  habitat  would  fulfill  the  requirements  of  wild- 
life and  thus  would  be  utilized. 

The  Federal  Coal  Lease  (Form  3130-1  October  1,  1967)  Section  5, 
requires  the  lessee  to  refrain  from  unnecessarrily  causing  soil  erosion 
or  damaging  forage  and  timber  growth  on  leased  lands ,  to  mitigate  impacts 
of  mining  activity  on  wildlife  and  domestic  faunal  habitat  and  food 
sources. 
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The  Migratory  Bird  Treaty  Act  (40  Stat.  755,  as  amended,  49  Stat.  1555) 
provides  definitive  regulations  and  guidelines  to  protect  the  eagle  and  other 
raptors  from  the  adverse  effects  of  habitat  losses  near  their  nests. 

4.  Mitigating  hazards  to  wildlife.   Title  30  CFR  211.40  (a) (14) (ii) 
requires  that  areas  where  mining  or  reclamation  is  being  carried  on  be 
fenced  to  prevent  grazing  by  livestock  until  vegetation  has  become  ad- 
equately reestablished.   These  fences  are  hazards  to  wildlife.   To  minimize 
hazards,  fence  construction  in  big  game  range  will  be  required  to  follow 
the  guidelines  presented  in  BLM  Manual  1737.   Such  construction  will  also 
minimize  impacts  on  movement  of  wildlife. 

5.  Threatened  and  endangered  species .   According  to  the  Endangered 
Species  Act  of  1973,  the  designated  regulatory  authority  must  determine 
if  any  endangered  species  of  wildlife  exist  in  mining  areas.   Any  action 
that  would  alter  existing  habitat  of  such  species  would  require  in-depth 
research  to  insure  that  they  would  not  be  harrassed  in  any  way. 

Section  7  of  the  Endangered  Species  Action  of  1973  (Federal  Register 
43  (2) :  870-876,  January  4,  1978)  outlines  the  procedural  aspects  of 
necessary  formal  and  informal  consultation  with  the  Fish  and  Wildlife 
Service  on  impacts  to  threatened  and  endangered  species  resulting  from 
proposed  actions  of  other  agencies. 

BLM  Instruction  Memorandum  No.  78-152  details  procedures  for  formal 
and  informal  consultation  concerning  endangered  species  for  the  environ- 
mental assessment  process.   These  new  regulations  prohibit  adverse 
impacts  to  threatened  and  endangered  species  which  would  result  from 
coal  leasing.   Because  there  is  no  proposed  action  in  this  report,  only 
informal  consultation  with  the  Fish  and  Wildlife  Service  (FWS)  has  been 
carried  out.   Should  specific  areas  be  indicated  for  possible  future  leasing, 
formal  consultation  with  FWS  would  be  required. 

Under  the  Bald  Eagle  Protection  Act  of  1969  (16  USC  658-668c) ,  mining 
operations  will  not  be  permitted  in  any  area  where  such  activities  would 
molest  or  disturb  bald  and  (or)  golden  eagles  and  (or)  their  nests. 

Under  the  Fish  and  Wildlife  Coordination  Act  of  1958  (18  USC  661,  et  seq. ) , 
consultation  and  coordination  with  the  U.S.  Fish  and  Wildlife  Service  is  required 
where  a  proposed  or  carried  out  action  involves  navigable  waters  and  may  affect 
the  fish  and  wildlife  resource.   The  legal  definition  of  navigable  waters  is 
any  body  of  water  that  will  successfully  float  a  6-inch  in  diameter  and  6-foot 
in  length  balsa  wood  log. 


State  Rules  and  Regulations 

Rules  and  regulations  of  the  Colorado  Mined  Land  Reclamation 
Board  are  more  specific  with  regard  to  the  protection  of  wildlife 
species  and  habitat  than  the  OSM  provisions. 
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1.  Contents  of  application  for  mining  permit.   Rule  2,  2.12  (8) 
specifies  the  wildlife  information  to  be  presented  in  applications  for 
a  regular  mining  operation  permit.   This  requires  an  inventory  of  the 
significant  wildlife  resources  on  the  affected  land.   It  also  requires 
a  full  description  of  the  expected  effects  of  a  mining  operation  on 
the  wildlife  in  the  area.   Applicants  for  permits  for  limited  impact 
operations  and  special  operations  are  also  required  to  present  an 
inventory  of  the  wildlife  resources  on  the  affected  land. 

2.  Protection  of  wildlife  during  mining.   Rule  6,  5.3  requires 
that  the  mining  and  reclamation  plan  take  into  account  the  safety  and 
protection  of  the  wildlife  on  the  mine  site,  the  processing  sites, 
and  along  all  access  roads.   It  also  states  that  if  wildlife  habitat 
management  and  creation  are  a  part  of  the  reclamation  plans,  the  plan 
be  directed  toward  encouraging  the  diversity  of  wildlife  species  in 
the  area.   This  would  help  protect  individual  animals  during  the 
mining  operation  and  would  minimize  the  permanent  loss  of  habitat. 
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Domestic  Fauna 


Rules  and  Regulations 

The  Office  of  Surface  Mining  (OSM)  Reclamation  and  Enforcement 
Provisions,  30  CFR  700,  contain  provisions  that  bear  on  the  protection 
and  maintenance  of  livestock. 

Title  30  CFR  715.20  (e) (2)  requires  that  where  hay land,  pasture, 
or  range  is  to  be  the  postmining  land  use,  the  area  shall  be  revegetated 
to  provide  a  diverse,  effective,  and  permanent  cover  with  the  seasonal 
variety,  succession,  distribution,  and  regenerative  capabilities  native 
to  the  area.   Until  the  new  vegetation  is  sufficiently  established, 
grazing  will  not  be  allowed  on  the  land.   When  vegetation  is  established 
will  be  determined  by  the  regulatory  or  land  management  agency  having 
jurisdiction. 

Title  30  CFR  715.20  (e) (3)  contains  similar  provisions  for  areas  in 
which  forest  is  to  be  the  principal  postmining  land  use . 

Title  30  CFR  715.13  (a)  provides  that  all  disturbed  areas  shall  be 
restored  in  a  timely  manner  to  conditions  that  are  capable  of  supporting 
the  uses  that  were  carried  on  before  mining  or  achieving  higher  or  better 
uses.   Under  30  CFR  715.13  (d)  ,  these  criteria  and  procedures  are  detejrmined 
by  the  regulatory  authority  in  consultation  with  the  landowner  or  the 
land-management  agency  having  jurisdiction  over  state  or  federal  lands. 

The  Federal  Coal  Lease  (Form  3130-1)  October,  1967)  Section  5,  requires 
the  lessee  to  refrain  from  unnecessarily  causing  soil  erosion  or  damaging 
forage  and  timber  growth  on  leased  lands,  in  order  to  mitigate  impacts  of 
mining  activity  on  domestic  faunal  habitat  and  food  sources. 
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Aquatic  Biology 

Impacts  resulting  from  activities  associated  with  both  surface 
and  underground  mines  should  be  mitigated  with  enforcement  of  the 
following  three  regulations: 

1.  Department  of  the  Interior  Office  of  Surface  Mining  (OSM) 
Reclamation  and  Enforcement,  30  CFR  700. 

2.  The  Colorado  Mined  Land  Reclamation  Board  Rules  and  Regulations. 

3.  The  Endangered  Species  Act  of  1973. 

The  OSM  regulations  (30  CFR  700)  contain  requirements  that 
will  preserve  and  protect  the  aquatic  resources. 

Federal  Rules  and  Regulations 

1.  Protection  of  aquatic  habitat  through  land  use  provisions.   One 
of  the  major  impacts  from  mining  is  loss  of  habitat  due  to  alteration 

of  land  usage  in  post-mining.   Title  30  CFR  715.13  (c) (9)  and  (10)  give 
categories  of  land  use,  and  30  CFR  715  (d) (8)  and  (9)  stipulate  criteria 
that  have  to  be  met  to  change  land  use.   These  provisions  should  alleviate 
any  major  loss  of  aquatic  habitat. 

Under  the  Fish  and  Wildlife  Coordination  Act  of  1958  (18  USC  661, 
et  seq. ) ,  consultation  and  coordination  with  the  U.S.  Fish  and  Wildlife 
Service  is  required  where  a  proposed  or  carried  out  action  involves  navi- 
gable waters  and  may  affect  the  fish  and  wildlife  resource.   The  legal 
definition  of  navigable  waters  is  any  body  of  water  that  will  successfully 
float  a  6-inch  in  diameter  and  6-foot  in  length  balsa  wood  log. 

2.  Storage  and  disposal  of  waste  and  spoil  material.   Title 

30  CFR  715.15  gives  requirements  for  disposal  of  spoil  and  waste  material 
in  areas  other  than  the  mine  workings  or  excavations.  This  would  help 
protect  water  quality  from  any  drastic  changes  and  maintain  the  integrity 
of  the  aquatic  community.  Title  30  CFR  715.17  (k)  would  enable  permanent 
impoundments  to  be  constructed  on  the  mine  site.  Title  30  CFR  715.18  should 
prevent  waste  material  being  stored  and  then  leaching  or  leaking  into  the 
streams,  which  would  impact  the  aquatic  biology  of  the  region. 

3.  Water  quality  standards.   Title  30  CFR  715.17  deals  with  water 
quality  standards  and  effluent  limitations.   This  is  the  most  important 
section  in  preserving  the  aquatic  ecosystem  from  impacts  due  to  mining 
and  is  covered  in  much  more  detail  in  the  Water  Resources  section  of  this 
chapter.   The  most  important  are:  30  CFR  715.17  (a) , (b) , (c) , (c)  (iii) ,  (d)(2), 
(d)  (3)  and  (e)  . 

4.  Reduction  of  siltation.   The  single  most  important  threat  to  aq- 
uatic life  of  the  region  is  any  increase  in  siltation  due  to  mining.   Silt- 
ation is  covered  by  the  following  regulations,  already  discussed  in  the  Water 
Resources  section  of  this  chapter:  30  CFR  715.16,  715.17,  715.18,  716.,  716.3, 
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716.4  (c)(3),  717.15,  717.17,  717.18,  and  717.20.   All  of  the  above  reg- 
ulations will  eliminate  or  reduce  impacts  to  aquatic  communities  from 
siltation  that  mining  creates. 

State  Rules  and  Regulations 

The  rules  and  regulations  of  the  Colorado  Mined  Land  Reclamation 
Board,  which  are  governed  by  the  Colorado  Mined  Land  Reclamation  Act  of 
1976,  mitigate  many  of  the  same  impacts  mitigated  by  OSM.   Since  the 
OSM  regulations  are  more  stringent,  they  supersede  the  Colorado  rules. 
It  should  be  noted,  though,  that  all  these  rules  have  to  be  followed 
and  are  enforced  on  all  lands  mined  in  Colorado. 


Endangered  Species  Act  of  1973 

According  to  the  Endangered  Species  Act  of  1973,  the  designated 
regulatory  authority  must  determine  if  any  endangered  species  of  wildlife 
exist  in  mining  areas.   Any  action  that  would  alter  existing  habitat  of 
such  species  would  require  in-depth  research  to  insure  that  they  would 
not  be  harrassed  in  any  way. 

Section  7  of  the  Endangered  Species  Action  of  1973  (Federal  Register 
43  (2) :  870-876,  January  4,  1978)  outlines  the  procedural  aspects  of 
necessary  formal  and  informal  consultation  with  the  Fish  and  Wildlife 
Service  on  impacts  to  threatened  and  endangered  species  resulting  from 
proposed  actions  of  other  agencies. 

BLM  Instruction  Memorandum  No.  78-162  details  procedures  for  formal 
and  informal  consultation  concerning  endangered  species  for  the  environ- 
mental assessment  process.   These  new  regulations  prohibit  adverse  impacts 
to  threatened  and  endangered  species  which  would  result  from  coal  leasing. 
Because  there  is  no  proposed  action  in  this  report,  only  informal  consulta- 
tion with  the  Fish  and  Wildlife  Service  (FWS)  has  occurred.   Should  specific 
areas  be  indicated  for  possible  leasing,  formal  consultation  with  FWS  would 
be  required. 
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CULTURAL  COMPONENTS 


Archeological  Resources 

Essentially,  all  legislation  has  been  intended  to  preserve  and, 
where  possible,  to  enhance  archeological  resources.   Throughout  the 
legislative  history  of  historic  preservation,  specific  objectives  and 
methods  to  reach  those  objectives  have  evolved.   To  comply  with  the 
legislation,  five  processes  must  be  taken  into  consideration  and,  if 
applicable,  completed.   The  five  processes  are  (1)  inventory  of  arch- 
eological resources  within  the  control  of  the  Bureau  of  Land  Manage- 
ment; (2)  evaluation  of  all  resources  against  the  four  criteria  of 
significance  prescribed  for  nomination  to  the  National  Register  of 
Historic  Places  (NRHP) ;  (3)  the  nomination  of  resources  to  NRHP; 
(4)  determination  of  effect  resulting  from  a  proposed  federal  action 
to  resources  on  or  eligible  to  NRHP;  and  (5)  preservation  of  resources 
not  eligible  to  NRHP.   The  applicable  legislation  is  discussed  in  re- 
lation to  these  five  processes. 


Rules  and  Regulations 

The  Antiquities  Act  of  1906  (34  Stat.  225,  16  USC  431  et  seg.) 
is  the  first  law  to  establish  the  preservation  process  for  archeological 
resources  on  public  land.   The  Secretary  of  the  Interior  is  charged  with 
carrying  out  the  provisions  of  the  Act  for  lands  under  the  jurisdiction 
of  BLM.  It  establishes  criminal  sanctions  against  illicit  destruction  or 
removal  of  resources  and  establishes  a  permit  system  requiring  licensed 
institutions  to  preserve  collected  data  by  publication  and  by  storage  of 
physical  data. 

The  Colorado  Antiquities  Act  of  1973,  similar  in  provisions  and 
intent  to  the  federal  antiquities  act,  establishes  the  preservation 
process  for  archeological  resources  on  state-owned  land.   The  State 
Historical  Society  is  charged  with  carirying  out  the  provisions  of 
the  Act.   It  issues  permits  to  qualified  applicants  for  field  work. 
Anyone  who  destroys  or  removes  archeological  resources  from  state 
land  without  a  society  permit  is  subject  to  criminal  sanctions.   It 
is  assumed  that  this  Act  includes  all  five  processes. 

The  National  Historic  Preservation  Act  of  1966  (80  Stat.  915, 
16  U.S.C.  470  et  seq.)  authorizes  the  Secretary  of  the  Interior  to 
expand  the  National  Register  to  include  resources  having  state  and 
local  significance  and  to  establish  the  Advisory  Council  on  Historic 
Preservation,  which  among  other  duties,  reviews  and  comments  on  doc- 
umentation of  the  harmful  effects  resulting  from  any  proposed  federal 
action  on  resources  on  NRHP  or  eligible  for  inclusion  on  NRHP.   Agencies 
are  directed  under  Section  106  of  the  Act  to  produce  documentation  of 
the  degree  of  effect  according  to  specific  procedure  and  in  consul- 
tation with  the  State  Historic  Preservation  Officer.   If  NRHP  quality 
resources  will  be  harmfully  effected,  alternatives  of  avoidance  of 
these  resources  or  mitigation  of  the  effects  must  be  offered.   The  Act 
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requires  inventory,  evaluation  of  significance,  and  the  determination  of 
effect  on  resources  on  or  eligible  to  NRHP  and  preservation  by  avoidance 
or  mitigation. 

Executive  Order  (E.O.)  11593  (1971)  directs  federal  agencies  to  inven- 
tory resources  under  their  jurisdiction  and  to  nominate  resources  eligible 
to  NRHP.   During  this  time,  the  agencies  are  to  exercise  caution  in  activities 
they  either  initiate  or  license  to  allow  for  the  processes  of  inventory  and 
evaluation  of  eligibility  and  where  necessary  to  allow  the  Advisory  Council  to 
comment  on  the  efforts  hairmful  to  the  resources  from  such  activities.   This 
order  stresses  inventory,  evaluation  of  significance,  nomination,  and  deter- 
mination of  effect  on  resources  eligible  to  or  on  NRHP.   It  assumes 
that  inventory,  evaluation  of  significance,  and  nomination  would  be 
completed  by  mid-1973. 

The  three  processes,  inventory,  evaluation  of  significance,  and, 
where  necessary,  determination  of  effect,  are  often  telescoped  into  a 
short  period  of  time.   Since  the  Advisory  Council  may  require  a  review 
period  as  long  as  180  days  in  complex  cases  of  harmful  effects  to  re- 
sources on  or  eligible  to  NRHP,   BLM  or  lessees  should  begin  the  inven- 
tory process  as  early  as  possible  in  planning  or  proposing  any  activity. 

Publicly  owned  minerals  may  underlay  private  or  state-owned 
surfaces.   In  such  cases,  the  opinion  of  the  Assistant  Solicitor 
for  Parks  and  Recreation,  U.S.  Department  of  the  Interior  issued 
on  September  10,  1974  (NWCCRES,  Regional  Analysis  IV-10) ,  applies 
to  assure  fulfillment  of  requirements  of  80  Stat.  915  and  E.O.  11593 
Section  1  (3)  by  completion  of  the  inventory  and  the  nomination  pro- 
cesses. 

BLM  is  directed  by  E.O.  11593  to  work  with  the  State  Historic 
Preservation  Officer  (SHPO)  in  developing  a  program  to  identify  re- 
sources and  evaluate  their  significance  both  on  piiblic  and  private 
lands,  to  assure  that  resources  of  national,  state  and  local  signifi- 
cance are  preserved.   This  directive  seems  to  dovetail  with  the  object- 
ives of  Colorado  House  Bill  1041  regarding  archeological  resources. 
House  Bill  1041  includes,  within  the  Colorado  land  use  program,  the 
objectives  of  having  local  governments  identify  archeological  resources 
which  are  eligible  to  NRHP  or  to  the  Colorado  Register  of  Historic 
Places.   The  inventory  process  specified  here,  however,  does  not  seem 
to  stress  on-the-ground  survey.   Once  specific  resources  are  identified 
they  become  areas  of  state  interest  and  appropriate  state  agencies  are 
directed  to  assist  local  governments  in  administering  them.   If  develop- 
ment occurs  in  or  near  areas  of  state  interest  containing  archeological 
resources,  avoidance  of  the  resource  or  mitigation  of  effect  is  inferred. 
Again  Colorado  presses  for  all  five  processes.   Under  House  Bill  1041  both 
state  and  private  lands  are  included. 

Title  43  CFR  2801.1-5  (a)  and  2801.1-5  (h)  have  been  discussed 
previously  (NWCCRES,  Regional  Analysis,  IV-9) .   To  be  granted  and  to 
retain  a  right-of-way  permit,  the  applicant  must  comply  with  applicable 
federal  and  state  lav/s.   With  regard  to  archeological  resources,  the 
applicant  may  have  to  assxame  the  responsibility  of  completing  all  five 
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processes. 

The  fifth  process,  preservation  of  resources  not  eligible  to  NRHP, 
is  required  for  resources  on  federal  and  state  lands  according  to  their 
respective  antiquities  acts.   Although  resources  may  not  meet  the  criteria 
of  significance  for  nomination  to  NRHP,  they  may  contain  data  useful  in 
defining  the  spatial  distributions  of  specific  prehistoric  groups  or  of 
identifiable  cultural  horizons.   Under  43  CFR  3041.2-2  (d)  and,  similarly, 
under  the  Colorado  Land  Use  Act  of  1974  (House  1041) ,  the  lessee  is  re- 
quired to  conduct  intensive  surveys  under  conditions  specified  and  monitored 
by  the  designated  regulatory  authority  and  to  preserve  or  minimize  damage 
to  those  resources  in  accordance  with  the  terms  and  conditions  of  the  lease. 
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Historic  Resources 


Rules  and  Regulations 

Federal  legislation  provides  for  strict  controls  regarding  the 
preservation  of  historic  sites  and  locations.   The  legal  methods  of 
preservation  include  the  1935  Historic  Sites  Act  (16  USC  461-467) , 
the  Historic  Preservation  Act  of  1966  (16  USC  470) ,  Executive  Order 
11593  (1971) ,  and  the  Federal  Land  Management  and  Policy  Act  of  1976. 

Since  most  sites  that  may  be  affected  by  proposed  surface  or 
subsurface  mining  actions  can  be  mitigated  through  inventory  record- 
ation, salvage,  and/or  relocation,  those  sites  that  would  be  directly 
impacted  through  mining  activity  would  be  mitigated  pursuant  to  the 
Historic  Preservation  Act  of  1966  (36  CFR  800).   Under  these  regulations, 
the  State  Historic  Preservation  Officer  (SHPO)  will  be  consulted  in  the 
evaluation  and  mitigation  of  historic  sites  likely  to  be  affected  by 
federal  actions  on  federal  lands  and/or  where  there  is  federal  mineral 
estate  involved.   Those  sites  on  private  lands  may  be  recorded  where 
possible  and  the  SHPO  will  be  provided  available  data  for  these  sites. 
The  SHPO  is  responsible  for  nominating  to  the  National  Register  of  His- 
toric Places  those  sites  on  private  lands. 

Coal  leasing  on  federal  lands  will  occur  in  accordance  with  to  36 
CFR  800  procedures  and  the  SHPO  and  the  Advisory  Council  on  Historic  Preser- 
vation (ACHP)  must  be  given  the  opportunity  to  comment  on  the  decision 
to  develop  coal  resources  prior  to  that  action.   Mitigation 
plans  will  be  developed  at  that  time  in  concert  with  these  two  agencies. 
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Aesthetics 

The  NWCCRES  discussed  in  detail  the  legal  provisions  existing  for 
the  protection  of  the  visual  resources.   They  are  summarized  below. 


Rules  and  Regulations 

1.  Planning >  location,  and  construction  of  facilities.   Enforcement 
of  provisions  of  43  CFR  3041. 2-2 (d)  would  ensure  that  applicants  take 
visual  resources  into  account  in  the  planning,  location,  and  construction 
of  facilities  on  the  proposed  operation.   To  comply  with  this  regulation, 
the  following  measures  would  be  taken: 

Cut  and  fill  slopes  resulting  from  all  rights-of-way,  exploration, 
building,  and  other  mine-related  facility  locations  would  be  shaped  to  a 
rounding  grade  that  would  intersect  adjacent  terrain  at  a  very  low 
angle;  this  would  help  avoid  creation  of  harsh  angular  forms.  All  mine 
spoils  and  topsoil  stockpile  areas  would  also  be  reshaped  to  a  landform 
that  would  borrow  from  the  adjacent  topography.   Title  43  CFR  3041.2- 
2(f)(2)  and  30  CFR  211.40(a) (2)  further  require  elimination  of  highwalls 
and  spoil  piles  and  restoration  of  the  approximate  original  contour.   This 
would  require  reshaping  of  spoil  piles  and  replacement  of  overburden  to 
conform  with  or  borrow  from  the  adjacent  contour. 

In  addition,  implementation  of  43  CFR  3041. 2-2 (f) (12) (ii)  would 
reduce  visual  impacts  accruing  to  road  construction;  it  requires  all 
roads  to  be  located  on  flatter  slopes  to  minimize  disturbance;  this  is 
also  required  by  30  CFR  211.40(a) (12) (ii)  and  by  30  CFR  715.14  (a) (b) . 

2.  Reestablishment  of  vegetative  cover.   Reestablishment  of  a 
vegetative  cover  on  all  disturbed  lands  is  required  by  43  CFR  3041.2-2 

(f) (13) (i) ;  this  would  help  mitigate  visual  impacts  on  denuded  areas; 
it  is  also  provided  for  in  30  CFR  211.40(a) (13) (i)  and  30  CFR  715.20 
(a) (2) .   Part  1-f ,  Section  34-32-116,  of  the  Colorado  Mined  Land  Reclama- 
tion Act  (H.B.  1065)  also  directs  the  establishment  of  a  self-sustaining 
long-term  vegetative  cover.   These  revegetation  efforts  would  begin  as 
soon  as  possible  following  cessation  of  surface-disturbing  activities. 

3.  Litter,  spoils  and  pollution.   A  litter-free  landscape  would 
be  maintained  by  screening  refuse  disposal  and  storage  areas,  and  by 
regularly  disposing  of  discarded  equipment,  waste,  and  litter. 

Title  43  CFR  3041. 2-2  (f)  (8)  requires  the  applicant  to  dispose  of  r\ibbish 
to  prevent  air  pollution.   Section  34-32-116,  Part  1-e  of  the  Colorado 
Mined  Land  Reclamation  Act  (H.B.  1065)  directs  refuse  disposal  in  a 
manner  that  would  control  unsightliness. 

Also  Part  1-i,  Sec.  34-32-116,  of  the  Colorado  Mined  Land  Rec- 
lamation Act  requires  that  off-site  areas  be  protected  from  slides  or 
other  damage  due  to  mining  or  reclamation.   Implementation  of  this 
constraint  would  prevent  the  dumping  of  mine  spoils  or  road  fill  over 
steep  slopes  or  escarpments,  and  the  resultant  form-dominant  visual 
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intrusions.  This  constraint  is  also  provided  for  in  30  CFR  715.15  (a) . 
All  material  excavated  on  steep  slopes,  whether  from  surface  mining  it- 
self or  attendant  right-of-way  construction,  would  therefore  need  to  be 
hauled  away  from  the  steep  slopes,  and  not  conveniently  dumped  on  them. 

Regulation  No.  1,  Emission  Control  Regulations  for  Particulates, 
Smokes,  and  Sulphur  Oxides  for  the  State  of  Colorado,  Section  II-D, 
Fugitive  Dust,  (Colorado,  1971)  prohibits  mining  operations  from  oc- 
curring without  a  permit  that  specifies  fugitive  dust  control  measures. 
Implementation  of  these  measures  would  reduce  potential  for  atmospheric 
haze.   In  addition,  43  CFR  3041.2-2 (f) (11)  and  30  CFR  715.14  require  the 
applicant  to  construct  and  maintain  all  roads  and  other  utility  access 
facilities  in  a  manner  that  would  minimize,  control,  or  prevent  fugitive 
dust.   Regular  sprinkling  with  water,  or  oiling,  would  be  required  to 
control  dust  on  all  haul  and  access  roads;  such  dust  control  measures  are 
approximately  30  percent  efficient. 

The  Colorado  Department  of  Health's  water  quality  standards  (1974) 
provide  regulations  consistent  with  provisions  of  the  Federal  Water 
Pollution  Control  Act  amendments  of  1972  and  30  CFR  715.15.   Enforcement 
of  this  legislation  would  prevent  the  proposed  mining  operation  from 
contributing  floating  debris,  scum,  and  discoloration  to  downstream  drain- 
ages. 

4.  Impacts  of  right-of-way  construction.   Impacts  to  aesthetics 
which  are  caused  by  right-of-way  construction  would  also  be  mitigated 
as  outlined  above  under  the  provisions  of  43  CFR  2801. 1-5 (a)  and 
2801.1-5  (h)  Rights-of-way;  Terms  and  Conditions.   These  regulations 
note  that  the  foregoing  federal  and  state  laws  are  applicable  to  coal- 
related  projects  for  which  rights-of-way  would  be  approved,  and  include 
other  regulations  necessary  to  render  such  rights-of-way  approvals  com- 
patible with  the  pviblic  interest.   These  regulations  as  well  as  those  in 
30  CFR  715.14-15  would  be  required  and  enforced  as  conditions  upon  which 
right-of-way  approval  would  be  granted. 

5 .  Protection  of  visual  or  scenic  resources  in  general.   The 
Federal  Land  Policy  and  Management  Act  of  1976  makes  specific 
provisions  for  the  protection  of  visual  or  scenic  resources. 

a.  Sec.  103(a)  -  when  public  land  is  affected  by  development, 
important  scenic  values  will  be  protected  from  irreparable 
damage . 

b.  Sec.  103(c)  -  scenic  values  will  be  given  equal  consideration 
when  weighting  the  use  of  non-renewable  and  renewable  natural 
resources. 

c.  Sec.  202  (c) (3)  -  in  the  development  and  revision  of  land  use 
plans,  the  Secretary  of  Interior  shall  give  priority  to 

the  designation  and  protection  of  areas  of  critical  en- 
vironmental concern  (for  specific  values) . 
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d.  Sec.  302(b)  -  in  managing  the  piiblic  lands,  the  Secretary 
of  the  Interior  shall,  by  regulation  or  otherwise,  take 
any  action  necessary  to  prevent  unnecessary  or  undue  deg- 
radation of  the  lands,  including  the  scenic  values. 

e.  Sec.  504(a) (4)  -  Right-of-way  boundaries  shall  be  limited  to 
the  ground  where  it  has  been  determined  (by  BLM)  that  no  un- 
necessary damage  will  occur  to  the  environment. 

In  addition,  the  Surface  Mining  Control  and  Reclamation  Act  (SMCRA) 
(30  CFR  700)  states  that  the  OSM  regulatory  program  is  to  protect  the 
environment  from  adverse  effects  of  surface  coal  mining  and  surface  impacts 
of  underground  coal  mining.   This  includes  scenic  values.   Section  715.13 
describes  methods  of  reclamation,  the  implementation  of  which  would  benefit 
scenic  values.   Other  sections  under  this  title  would  also  benefit  aesthetic 
values  as  a  by-product  of  their  principal  thrust.   Sections  716.2  and  716.3 
list  criteria  that  would  help  protect  the  scenic  resources  when  mountain- 
tops  are  mined  and  when  mining  occurs  on  steep  slopes.   Sections  717.14  and 
717.15  list  measures  that  would  protect  scenic  resources  which  might  be 
adversely  affected  as  a  result  of  underground  mining.   Section  717.20  would 
protect  scenic  resources  affected  by  the  removal,  storage,  and  replacement 
of  topsoil  and  reclamation  of  areas  no  longer  needed  for  mining. 
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Recreation 

Rules  and  regulations  in  30  and  43  CFR  state  that  all  mined  lands 
will  be  reclaimed,  that  operators  of  mines  will  minimize,  control, 
or  prevent  disturbances  that  affect  the  quality  of  surface  water, 
that  impoundments  will  not  affect  the  quality  of  downstream  water, 
that  mining  operations  will  be  done  in  a  way  to  prevent  damage  to 
fish,  wildlife,  and  their  habitat,  that  water  impoundments  and  re- 
tention dams  will  be  constructed  in  a  way  that  provides  safety  and 
access  for  anticipated  recreation  water  users,  and  that  rights-of-way 
will  be  constructed  to  mitigate  impacts  on  recreation  resources. 
For  further  elaboration,  see  Recreation,  Chapter  IV,  NWCCRES . 


Rules  and  Regulations 

Rules  and  regulations  for  30  CFR  211,  43  CFR  3041,  and  the  Colorado 
Open  Mined  Land  Reclamation  Act  (HB  1065)  will  all  be  modified  by 
the  rules  and  regulations  from  the  Surface  Mining  Reclamation  and 
Enforcement  Act  (Federal  P.L.  95-87;  August  3,  1977).   Requirements 
in  this  law  and  the  30  CFR  700  regulations  to  protect  recreation 
values  follow. 


Modifications 

1.  Destruction  of  aesthetic  values.   Section  522  (a) (3) (B)  of  the 
Act  prohibits  certain  types  of  surface  coal  mining  operations  if  such 
operations  affect  fragile  or  historic  lands  in  which  such  operations 
could  result  in  significant  damage  to  important  historic,  cultural, 
scientific,  and  aesthetic  values  and  natural  systems.   This  requirement 
is  very  similar  to  the  Areas  of  Critical  Environmental  Concern  Section 
202  (c) (3)  in  the  Federal  Land  Policy  and  Management  Act  but  adds  one 
feature:   a  specific  site  in  a  mining  area  can  be  designated  as  unsuit- 
able cind  mining  not  allowed. 

2.  Timely  restoration  of  disturbed  lands.   Title  30  CFR  715.13 
(a)  requires  that  all  disturbed  areas  be  restored  in  a  timely  manner 
to  conditions  capable  of  supporting  premining  uses  or  higher  uses, 
after  consultation  with  the  landowner  or  land-management  agency  having 
jurisdiction.   Recreation  would  be  one  of  the  higher  uses. 

3.  Protection  of  aesthetic  values  during  inining.   Title  30  CFR 
715.17  and  717.17  require  that  water  quality  not  be  degraded  ncr 
quantity  diminished  during  construction  of  rights-of-way,  maintenance, 
and  reclamation  in  mining  areas.   See  the  Water  Resources,  Chapter  3, 
for  elaboration. 
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Correction  to  NWCCRES 

One  correction  should  be  noted  in  the  Recreation  Section,  Chapter  IV, 
NWCCRES,  on  page  IV- 13,  column  2,  paragraph  2.   The  first  sentence  should 
read,  "On  lands  owned  by  the  operator,  the  operators  may  permit  the  piiblic 
to  use  the  same  for  recreational  purposes  except  in  areas  where  he  de- 
termines such  use  to  be  hazardous  or  objectionable."   The  original 
sentence  said  operators  must  permit  the  public  to  use  lands  owned  by  the 
operator  for  recreational  purposes. 
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Transportation  Networks 

Rules  and  Regulations 

1.  Highway  Improvement  and  Maintenence.    The  State  of  Colorado 
receives  money  under  Section  35  of  the  Mineral  Leasing  Act.   Part  of 
the  Section  35  money  could  be  used  for  public  roads  in  the  impacted 
areas,  possibly  to  construct  grade  separations  at  railroad  crossings 
and  improve  and  maintain  impacted  roads  in  the  area.   Car-train 
accidents,  time  impacts  at  railroad  crossings,  and  other  auto  accidents 
would  be  reduced  if  the  proper  improvem.ents  are  made,  but  the  U.S. 
Department  of  the  Interior  cannot  guarantee  these  improvements  since 
the  distribution  of  Section  35  money  is  determined  by  the  state 
legislature. 

2.  Construction  and  Abandonment  of  Railroad.    The  Interstate 
Commerce  Act  (49  Stat.  543,  49  USC  1(18))  requires  prior  approval  by 
the  Interstate  Commerce  Commission  for  extension  or  new  construction 
of  a  line  of  railroad  or  for  abandonm.ent  of  a  line  of  railroad.   Spur, 
industrial  team,  switching,  or  side  tracks  located  wholly  within  one 
state  are  exempted  from  this  authority. 

3.  Rights-of-way  on  public  land.   Titles  I  and  V  of  the  Federal  Land 
Policy  and  Management  Act  (FLPMA)  of  1975  provides  laws  to  be  followed  for 
rights-of-way  across  public  lands.   Rights-of-way  included  are  roads,  railroads, 
transmission  lines,  pipelines,  etc.   These  laws  will  govern  the  location 

and  construction  of  rights-of-way  on  public  land  and  provide  for  mitigation 
of  impacts. 

General  terms  and  conditions  for  rights-of-way  are  outlined  in 
43  CFR  2801.1-5.   The  applicant  must  comply  with  state  and  federal 
laws  applicable  to  the  project  and  during  construction  and  maintenance 
of  the  project  to  minimize  adverse  effects,  especially  regarding  fire 
and  erosion,  and  to  restore  the  area  to  its  original  condition  as  nearly 
as  possible  after  construction.   The  applicant  must  also  repair  all 
roads,  etc.,  that  are  altered  or  damaged  during  construction  of  the 
project. 

Title  43  CFR  2802.2-2  stipulates  that  construction  must  be  timely, 
completed  within  5  years  of  the  granting  of  the  right-of-way,  or  be  subject  to 
cancellation.   No  deviation  from  the  location  of  an  approved  right-of- 
way  is  permissible  without  approval  of  the  designated  authority  (43  CFR 
2802.2-4) . 

Specific  regulations  for  rights-of-way  for  roads  and  highways  are 
covered  in  43  CFR  2820;  for  railroads,  43  CFR  2840;  for  power  transmission 
lines,  43  CFR  2850;  for  telephone  lines,  43  CFR  2862;  for  water  facilities 
(including  irrigation  and  water  livestock) ,  43  CFR  2870;  and  for  mineral 
leasing  purposes,  including  pipelines,  43  CFR  2880.   These  regulations 
indicate  methods  of  application  and  procedures  and  authorities  applicable 
to  the  respective  projects. 
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Additional  regulations  pursuant  to  FLPMA  are  currently  in  pre- 
paration in  accordance  with  the  authorities  of  Titles  I  and  V  of  the  Act. 
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LAND  USE  PLANS,  CONTROLS,  AND  CONSTRAINTS 


BLM  PLANNING  SYSTEM 

The  Federal  Land  Policy  and  Management  Act  of  1976  (FLPMA)  formally 
legislated  the  requirement  of  comprehensive  land  use  planning  for  public 
lands.   The  Federal  Coal  Lease  Amendments  Act  of  1975  (FCLAA)  requires 
that  coal  leasing  must  be  compatible  with  land  use  planning  within  public 
land  areas  and  that  coal  leases  cannot  be  issued  unless  compatible  with 
such  plans . 

BLM's  planning  process  for  use  of  public  lands  is  guided  by  basic 
resource  inventory,  called  unit  resource  analysis  (URA) ,  and  by 
management  decisions  developed  in  a  management  framework  plan  (MFP) . 

The  URA  is  a  summary  of  the  various  resources  occurring  on  a 
given  land  unit.   Often,  land  can  have  multiple  uses.   The  URA  presents 
an  inventory  of  its  resources  in  detail  sufficient  to  plan  for  the 
coordination  of  multiple  uses. 

The  basic  geographic  units  used  by  BLM  to  gather  resource  data 
are  called  planning  units  and  each  has  a  URA  prepared  for  it. 

The  MFP  is  a  method  for  planning  and  coordinating  different  land 
uses  and  their  respective  related  activities.   The  MFP  utilizes  the 
resource  data  inventoried  in  the  URA.   An  MFP  is  prepared  for  a  plan- 
ning area,  which  consists  of  one  or  more  planning  units. 

The  planning  process  is  based  upon  an  adversary  concept.   Each 
resource  activity  specialist  is  encouraged  to  identify  the  full  po- 
tential of  the  resources  in  the  resource  specialist's  area.   The 
overlaps  and  conflicts  are  identified  through  extensive  study  and 
discussion,  including  public  input,  and  are  reconciled.   A  more  complete 
explanation  of  BLM's  land  use  planning  system  can  be  found  in  Appendix  D 
of  the  NWCCRES. 

Although  the  MFPs  vary  in  specific  content  and  foirmat  of  recom- 
mendations and  decisions,  they  provide  a  set  of  management  guidelines 
for  the  key  resource  values  of  the  study  area.   In  the  northwest  Colorado 
study  area  are  four  planning  areas  and  an  MFP  has  been  prepared  for  each 
one:   the  White  River  MFP  (1975) ,  the  Maybell-Great  Divide  MFP  (1977) ,  the 
Williams  Fork  MFP  (1972) ,  and  the  Vermillion  MFP  (1972) .   The  coal  resource 
portions  for  the  White  River,  Maybell-Great  Divide,  and  Williams  Fork  MFPs 
were  revised  with  updated  URA  information  in  1977.   The  Vermillion 
MFP  has  no  areas  recommended  for  coal  development  (Map  3-1) ,   All 
areas  within  the  study  area  identified  as  having  possible  future  coal 
development  for  the  low-,  mid-,  or  high-level  scenario  are  in  areas 
recommended  as  suitable  for  coal  development  in  the  applicable  MFPs. 
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STATE  AND  LOCAL  LAND  USE  PLANS 


Local  county  governments  have  been  authorized  and  instructed  by 
the  Colorado  general  assembly  to  plan  for  and  regulate  the  use  of  land 
within  their  respective  jurisdictions  (see  Chapter  106,  Colorado 
Revised  Status,  as  amended) .   All  three  counties  within  the  study  area  - 
Routt,  Moffat,  and  Rio  Blanco  -  have  adopted  formal  zoning  regulations. 

Local  comprehensive  land  use  planning  is  in  the  initial  stage  in 
these  three  counties.   Only  Rio  Blanco  County  has  a  completed  master  plan 
for  county-wide  development.   All  counties  have  basic  land  use  plans  for 
the  major  cities  within  their  respective  boundaries.   Routt  County 
has  completed  and  approved  their  comprehensive  land  use  plan  goals 
and  objectives  section. 

Recent  legislation  should  provide  the  resources  necessary  for  the 
covmties  to  continue  planning.   In  the  interim,  the  counties'  controls 
on  development  are  imposed  through  use  of  conditional  use  and  special 
use  permits. 

Colorado  House  Bills  1034  and  1041  give  counties  and  municipalities 
authority  and  funding  to  develop  plans  for  all  lands  within  their  boun- 
daries.  A  principle  feature  is  authority  to  designate  "areas  and/or 
activities  of  state  interest,"  to  protect  areas  which  have  specific  values 
for  the  locale.   Inventory  and  planning  efforts  are  currently  under  way. 
Areas  that  may  be  designated  as  "areas  of  state  interest"  include  the 
following: 

1.  Mineral  resource  areas. 

2.  Natural  hazard  areas. 

3.  Areas  containing  or  having  significant  impact  upon  historical, 
natural,  or  archeological  resources  of  statewide  significance. 

4.  Areas  around  key  facilities  (airports,  major  public  utility 
facilities,  arterial  highway  interchanges,  etc.)  in  which 
development  may  have  a  material  effect  upon  the  facility  or 
the  surrounding  community. 

Activities  deemed  to  be  eligible  for  designation  as  "activities  of  state 
interest"  include  the  following: 

1.  Site  selection  and  construction  of  major  new  domestic  water  and 
sewage  treatment  systems  and  major  extensions  of  existing 
domestic  water  and  sewage  treatment  systems. 

2.  Site  selection  and  development  of  solid  waste  disposal  sites. 

3.  Site  selection  of  airports. 
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4.  Site  selection  of  rapid  or  mass  transit  terminal,  stations, 
and  fixed  guideways. 

5.  Site  selection  of  arterial  highways  and  interchanges  and 
collector  highways. 

6.  Site  selection  of  major  facilities  of  a  public  utility. 

7.  Site  selection  and  development  of  new  communities. 

8.  Efficient  utilization  of  municipal  and  industrial  water 
projects. 

9.  Nuclear  detonations. 

House  Bill  1041  places  primary  responsibility  for  designation  of 
areas  and  activities  of  state  interest  at  the  local  level  of  government. 
Section  407  grants  temporary  emergency  power  to  the  state,  exercised  by 
the  State  Land  Use  Commission,  for  designation  of  interest  areas  and 
administration  of  the  provisions  of  House  Bill  1041  in  extreme  cases 
where  local  government  has  clearly  abdicated  its  responsibility.   Permits 
to  develop  in  areas  of  state  interest  or  to  undertake  activities  of 
state  interest  must  be  obtained  from  the  local  county  governments. 

Senate  Bill  35  gives  counties  the  authority  to  approve  or  reject 
subdivision  proposals.   As  a  result,  all  subdivision  plans  must  be 
submitted  for  review  by  designated  agencies  and  affected  municipalities. 
Considering  the  recommendations  of  the  reviewers  and  the  proposal  by  the 
developer,  county  commissioners  approve  or  reject  the  applications. 
Modifications  may  be  requested  prior  to  approval. 

Section  208  of  the  Clean  Water  Act  (PL  92-500)  provides  authority 
and  funding  for  planning  to  identify  and  control  point  and  nonpoint 
sources  of  water  pollution  of  public  and  private  land.   In  the  study 
area  the  Colorado  West  Area  Council  of  Governments  (Region  VI)  and 
Northwest  Colorado  Council  of  Governments  Region  XII  have  been  design- 
ated as  responsible  agencies  for  those  planning  regions. 

As  previously  stated,  no  areas  have  yet  been  designated  as 
areas  of  state  interest  because  legislation  is  still  being  implemented. 
Controls  on  development  are  imposed  through  use  of  conditional  use  and 
special  use  permits  by  county  governments. 


INSTITUTIONAL  RELATIONSHIPS 

FEDERAL 

Bureau  of  Land  Management 

Development,  management,  use,  and  control  of  use  on  public  lands 
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has  been  delegated  to  the  Bureau  of  Land  Management  in  the  areas  of 
federal  coal  development.   Controls  are  affected  through  issuance  or 
nonissuance  of  a  variety  of  leases  and  licenses.   Each  authorization 
to  use  federal  lands  contains  provisions  to  control  that  use. 

BLM,  in  consultation  with  the  Office  of  Surface  Mining  and  the 
U.S.  Geological  Survey,  formulates  requirements  for  leases,  to  protect 
surface  and  non-mineral  resources  and  to  meet  obligations  and  standards 
of  performance  required  of  the  lessee  for  reclamation,  as  specified  in 
30  CFR  211.40  and  30  CFR  715.   BLM  and  OSM  also  establish  areas  of  opera- 
tions for  each  lease,  which  includes  mining  areas  as  well  as  all  areas 
containing  structures  and  facilities  related  to  mining.   BLM  is  respons- 
ible for  enforcing  terms  of  leases  outside  of  these  areas  of  operation. 

BLM  is  responsible  for  authorizing  various  ancillary  facilities 
such  as  access  roads,  powerlines,  and  railroad  spurs  on  public  lands, 
under  the  Federal  Land  Policy  and  Management  Act  of  1976  (FLMPA) .   Rights- 
of-way  are  approved  subject  to  terms  indicated  in  43  CFR  2800. 

BLM  and  USGS  are  currently  developing  a  Memorandum  of  Understanding 
relating  to  protection  of  paleontological  resources  on  federal  lands 
(see  Paleontology,  this  chapter) ,  the  provisions  of  which,  when  completed, 
will  serve  as  the  basis  for  manangement  of  paleontological  resources. 


U.S.  Geological  Survey 

The  USGS  area  mining  supervisor  is  authorized,  under  30  CFR  211, 
to  approve  exploration  plans,  provided  all  necessary  surface  and  environ- 
mental conditions  have  been  adequately  considered.   Review  by  the  Secretary 
of  the  Interior  is  required  before  approval  of  major  federal  actions  signi- 
ficantly affecting  the  quality  of  the  human  environment,  and  is  required 
of  all  new  or  significantly  modified  surface  and  underground  mining  oper- 
ations on  federal  lease  lands.   The  USGS  is  also  responsible  for  formulat- 
ing development,  production,  and  coal  recovery  requirements  included  in 
mining  permits,  to  assure  that  there  is  maximum  economic  recovery  of  the 
federal  coal  resource  and  that  the  federal  government  receives  fair  market 
value  for  the  coal. 


Surface  Mining  Reclamation  and  Enforcement 

The  Office  of  Surface  Mining  (OSM)  was  created  to  administer 
the  requirements  of  the  Surface  Mining  Control  and  Reclamation  Act  of 
1977  (30  use  1201  et  seq.)  for  the  Secretary  of  the  Interior.   One  of 
the  requirements  of  the  Act  is  to  cooperate  with  other  federal  agencies 
and  state  regulatory  authorities  to  minimize  duplication  of  inspections, 
enforcement,  and  administration  of  the  act.   The  cooperative  agreement 
negociated  with  the  State  of  Colorado  will  be  modified  to  meet  the  re- 
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quirements  for  reclamation  specified  by  the  act. 

OSM,  in  consultation  with  the  surface  managing  agency  (BLM) ,  USGS,  and 
the  regulatory  authority,  where  applicable,  recommends  approval  or  denial 
of  surface  coal  mining  permit  applications  (which  include  mining  and 
reclamation  plans)  to  the  Assistant  Secretary  of  Energy  and  Minerals. 
OSM  is  the  federal  regulatory  authority  responsible,  as  lead  agency,  for 
reviewing  coal  mining  and  reclamation  plans,  enforcement  of  all  environ- 
mental protection  and  reclamation  standards  included  in  an  approved  min- 
ing permit,  the  monitoring  of  both  on-  and  off-site  effects  of  the  mining 
operation,  and  abandonment  operations  within  the  area  of  operation  of  a 
federal  lease. 

OSM  is  the  principle  contact  for  all  coal  mining  activities  within 
the  area  of  operation.   OSM  will  conduct  as  many  inspections  as  are  deemed 
necessary  but  no  less  than  one  partial  inspection  quarterly  and  at  least 
one  complete  inspection  every  six  months  (30  CFR  721.11  (c) ) . 

OSM,  after  consultaiton  with  BLM,  USGS,  and  the  operator  establishes 
boundaries  of  the  permit  area  for  the  proposed  mine  and  approves  locations 
of  all  the  mine  facilities  located  within  this  boundary. 

The  Surface  Mining  Control  and  Reclamation  Act  (Section  523)  states 
that  performance  standards  which  the  Secretary  determines  are  more  strin- 
gent than  the  federal  standards  should  be  followed  in  place  of  them.   Per- 
formance standards  enforced  by  OSM  on  federal  leases  are,  therefore,  at 
least  as  stringent  as  those  required  under  state  law  or  regulations.   OSM 
and  the  state  regulatory  authority  will  jointly  review  and  act  on  mining 
permit  applications  and  recommend  approval  or  disapproval  to  the  officials 
authorized  to  take  final  action  on  the  application. 


STATE  AND  COUNTY 


A  number  of  State  of  Colorado  agencies  have  development  and 
administrative  authority  over  lands  owned  by  the  state,  and  some  have 
authority  over  some  uses  of  public  lands  through  issuance  of  state 
required  permits,  etc.   The  agencies  responsible  for  approval  and/or 
issuance  of  permits  for  various  aspects  of  coal  mining  are  detailed 
in  the  Required  Authorization  section  of  Chapter  1. 

Except  where  controls  have  specifically  been  delegated  by  statute 
to  counties  or  municipalities,  Colorado  retains  total  jurisdiction 
over  nonpublic  and  privately-owned  lands.   Certain  of  these  lands  were 
conveyed  to  the  state  as  part  of  the  Act  admitting  Colorado  to  the 
Union.   This  legislation  granted  Sections  16  and  36  of  every  town- 
ship to  the  state  for  educational  purposes.   Use  and  control  of  these 
lands  (including  mineral  leasing,  rights-of-way,  etc.)  is  governed 
by  Colorado  lav/. 
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Under  Colorado  statutes,  counties  have  authority  to  effect  a 
wide  variety  of  controls  in  matters  not  specifically  reserved  to 
the  state.   The  authority  applies  only  to  those  portions  of  the  county 
that  are  unincorporated.   A  county  may  regulate  and  restrict  location 
and  use  of  buildings  and  structures  and  use,  condition  of  use,  or 
occupancy  of  lands  for  residency,  recreation,  agriculture,  industry, 
commerce,  public  use,  and  other  purposes.   Cities  have  authority  to 
effect  a  master  plan,  zoning,  and  other  regulatory  controls. 

As  indicated  in  the  previous  section,  State  and  Local  Land  Use 
Plans,  controls  on  development  are  currently  exercised  through  conditional 
use  and  special  use  permits  issued  by  county  governments.   These  are 
issued  on  a  site-specific  basis,  in  response  to  use  of  areas  which  have 
specific  values  for  a  given  locale. 
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CHAPTER  4 
IMPACTS 


This  chapter  describes  the  mid-level  impacts  resulting  from  pos- 
sible future  development  of  federal  coal  in  the  study  area  after  the 
planning  and  environmental  controls  described  in  Chapter  3  have  been 
implemented. 
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GEOLOGIC  SETTING 


Topography 

Long-term  developments  such  as  mine  buildings  and  shop  facilities, 
railroads,  and  housing  developments  would  cause  minor  alterations  to  the 
topography  in  coal  mining  areas  (southwest  Routt  County,  southeast  Moffat 
county  and  the  area  northeast  of  Meeker)  and  areas  of  population  growth 
(Meeker,  Craig,  Hayden,  and  Steamboat  Springs) .   These  changes  are 
considered  permanent  for  the  time  frame  of  this  report.   These  dis- 
turbances would  affect  2,740  acres  by  1980,  an  additional  4,500  acres  by 
1985,  and  an  additional  6,730  acres  by  1990  for  a  total  of  8,970  acres 
permanently  disturbed  by  1990.   Of  this  acreage,  1,140  acres  would  be 
disturbed  due  to  the  additional  development  of  federal  coal  by  1980,  an  add- 
itional 2,315  acres  by  1985,  and  an  additional  955  acres  by  1990  for  a 
total  of  4,410  acres  permanently  disturbed  by  1990. 

Mining  would  result  in  temporary  disturbances  to  the  topography  in 
the  areas  of  coal  mining,  as  listed  above.   Existing  natural  surfaces 
would  be  replaced  with  man-made  surfaces  and  artificial  drains. 
Although  the  affected  areas  would  be  returned  to  their  approximate 
original  contour,  the  resulting  angles  of  relief  would  not  be  as  sharp, 
and  large  boulders  and  rock  outcrops  would  be  missing.   Areas  where  over- 
burden is  thin  would  have  a  lower  general  surface,  while  areas  which  have 
thick  overburden  would  be  expected  to  have  a  higher  general  surface  due  to 
the  increase  in  overburden  bulk  resulting  from  breaking  up  the  original  beds 
of  rock,  moving  them,  and  diamping  them  (30  CFR  715. 14  (g)  (h) )  .   The 
raising  or  lowering  of  the  surface  would  not  be  expected  to  be  apparent 
to  the  casual  observer.   Temporary  disturbance  at  mid- level  would  occur  over 
5,160  acres  by  1980,  an  additional  7,310  acres  by  1985,  and  an  additional 
7,330  acres  by  1990  for  a  total  of  19,800  acres.   Temporary  disturbances 
of  surface  area  due  to  additional  development  of  federal  coal  would  be  470 
acres  by  1980,  an  additional  2,030  acres  by  1985,  and  an  additional  2,500 
acres  by  1990  for  a  total  of  5,000  acres. 

Subsidence  and  related  earth  fractures,  including  a  general  lowering 
of  the  surface,  opening  of  tension  cracks,  and  formation  of  compression 
features  such  as  fracture  bulges  and  small  anticlines,  may  occur  above 
underground  mines  as  a  result  of  the  removal  of  one  or  more  coal  beds . 
The  amount  of  local  subsidence  depends  on  the  geometry  of  the  mine  workings, 
the  lithology,  structure,  and  thickness  of  the  overburden,  the  direction 
of  dip  of  the  coal  bed  relative  to  its  outcrop,  and  the  proximity  of  the 
mine  workings  to  the  coal  outcrop.   Greatest  subsidence  normally  occurs 
as  a  result  of  mining  large  blocks  of  coal  near  the  coal  outcrop  in  areas 
of  minimal  overburden.   Subsidence  and  associated  fracturing  is  expected 
to  reach  the  surface  only  in  those  operations  where  the  widths  of  the 
mined-out  areas  exceed  one- fourth  to  one-half  the  height  of  the  overburden 
or  where  barrier  pillars  left  in  place  are  not  strong  enough  to  support  the 
overburden  load  (Zwartendyk  1971) . 
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In  the  absence  of  specific  mining  plans,  the  magnitude  of  subsidence- 
related  impacts  and  the  area  affected  cannot  be  determined.   Most  underground 
mining  in  the  study  area  would  utilize  continuous  underground  room  and 
pillar  methods  (Table  1-1) ;  only  a  few  companies  are  tentatively  planning 
to  use  the  longwall  method.   Subsidence  in  conjunction  with  the  room  and 
pillar  method  is  expected  to  be  minimal.   Some  tension  cracks  would  probably 
reach  the  surface,  but  no  significant  lowering  of  the  surface  during  or 
following  mining  should  occur.   Subsidence  as  a  result  of  the  longwall  method, 
which  removes  large  blocks  of  coal  and  encourages  roof  collapse  in  the 
mined-out  areas,  may  reach  a  few  tens  of  feet,  but  should  average  less  than 
10  feet. 

So  far  as  could  be  determined,  possible  subsidence  and  related 
fracturing  as  a  result  of  cumulative  development  at  mid-level  would 
jeopardize  no  existing  structures  or  public  roadways.   Any  changes  in 
topography  should  be  subtle  and  have  minimal  effect  on  surface  drainage. 
Cracks  should  fill  rapidly  with  debris  and  sediment  and  should  present  no 
greater  hazard  to  wildlife  than  existing  steep-sided  gullies  or  arroyos. 
The  effects  of  subsidence  on  ground-water  are  described  in  Water  Resources. 


Paleontology 

Impacts  to  paleontological  resources  would  consist  of  losses  of  plant, 
invertebrate,  and  vertebrate  fossil  materials  for  scientific  research, 
public  education  (interpretive  programs) ,  and  to  other  values.   Losses 
would  result  from  destruction,  disturbance,  or  removal  of  fossil  materials 
as  a  result  of  coal  mining  activities,  unauthorized  collection,  and  van- 
dalism. 

A  beneficial  impact  of  development  would  be  the  exposure  of  fossil 
materials  for  scientific  examination  and  collection  which  otherwise  may 
never  have  occurred  except  as  a  result  of  overburden  clearance  and  ex- 
cavation. 

Losses  of  paleontological  materials  due  to  unauthorized  collecting 
and  vandalism  would  increase  as  population  increases,  but  no  data  exists 
to  correlate  losses  with  general  population  increase. 

Losses  to  paleontological  values  due  to  coal-related  operations 
would  occur  especially  in  the  vertebrate  fossil-bearing  formations  in  areas 
of  coal  development.   These  values  are  mammalian  and  other  vertebrate  fossils 
of  the  Wasatch  and  Fort  Union  Formations  5  to  10  miles  west  of  Craig,  Colorado, 
of  the  Fort  Union  and  Lance  Formations  10  miles  northeast  of  Craig,  and  other 
\inspecified  vertebrate  fossils  of  the  Bridger  Formation  5  to  10  miles  south  of 
Craig. 
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MINERAL  RESOURCES 


The  major  impact  to  mineral  resources  would  be  the  removal  of  a 
cijmulative  total  320.65  million  tons  of  coal  from  the  study  area  by  1990. 
Coal  production  in  the  study  area  would  be  20.3  million  tons  per  year 
by  1980,  27.5  million  tons  per  year  by  1985,  and  28.3  million  tons  per 
year  by  1990.   This  represents  0.8  percent  of  the  38  billion  tons  of 
measured,  indicated,  and  inferred  coal  reserves  in  the  study  area 
(Landis  1959) .   Development  of  additional  federal  coal  at  mid-level  would 
account  for  95.97  million  tons  of  the  total  coal  mined  by  1990.   Coal 
production  from  the  development  of  additional  federal  coal  would  be  3.7  million 
tons  per  year  by  1980,  9.3  million  tons  per  year  by  1985,  and  12.4 
million  tons  per  year  by  1990. 

Approximately  130  million  tons  of  coal  would  not  be  recovered  be- 
cause of  losses  inherent  in  the  method  used  to  extract  the  coal.   Approx- 
imately 51  million  tons  of  this  unrecovered  coal  would  be  due  to  the 
development  of  additional  federal  coal  at  mid-level.   Underground  mining  would 
recover  approximately  50  percent  of  the  economically  minable  coal, 
surface  mining  methods  approximately  90  percent  of  the  economically 
minable  coal. 

Mineral  resource  conflicts  may  occur  between  development  of  coal  and 
development  of  oil  and  gas,  and  to  a  lesser  extent,  uranium.   Conflicts 
with  oil  and  gas  rarely  if  ever  would  happen  due  to  occurrence  of  resources  at 
the  same  horizon;  they  would  be  based  on  superimposed  occurrence  of  coal 
near  the  surface,  and  oil  and  gas  at  depth.   Because  these  resources  normally 
can  be  recovered  sequentially  without  notable  increase  of  impacts  over  those 
occurring  from  the  recovery  of  one  resource,  the  impacts  of  coal  vs.  oil  and 
gas  conflicts  would  be  insignificant  in  a  regional  sense. 

Potential  conflicts  between  coal  and  uranium  are  not  known  at  this  time. 
Known  occurrences  of  uranium,  particularly  in  the  Maybell  area,  are  not 
co-extensive  with  coal  nor  attractive  for  development,  and  recovery  would  not 
jeopardize  future  recovery  of  coal.   Increases  in  world  demand  and  price  for 
uranium,  however,  have  accelerated  exploration  for  uranium  in  northwestern 
Colorado,  and  now  discoveries  are  possible.   Chances  are  low  that  mining  for 
one  resource  would  jeopardize  future  mining  of  the  other.   Impacts  of  coal  vs. 
uranium  resource  conflicts  are  speculative,  but  probably  would  be  low.   See 
Non  Coal-Related  Development,  Chapter  1,  for  further  discussion. 


4-4 


WATER  RESOURCES 


Ground  Water 

As  stated  in  the  Northwest  Colorado  Coal  Regional  Environmental 
Statement  (NWCCRES) ,  no  significant  impacts  are  expected  to  occur 
to  the  regional  ground-water  system  in  the  study  area.   Local  impacts 
stem  from  (1)  removal  of  parts  of  certain  aquifers,  (2)  interruption 
of  premining  ground-water  flow  by  the  mined  areas,  (3)  modification 
of  ground-water  flow  by  replaced  spoil  materials,  (4)  changes  in  water 
quality  caused  by  leaching  of  spoil  materials  and  by  exchange  of 
water  between  aquifers  not  interconnected  before  mining,  and  (5) 
subsidence  from  underground  mining. 

Amplification  of  these  impacts  are  based  on  the  quantitative  hydro- 
logic  relationships  described  in  Chapter  2,  Water  Resources. 


Removal  of  Parts  of  Certain  Aquifers 

A  primary  impact  of  coal  mining  in  Northwestern  Colorado  would 
be  the  unavoidable  local  removal  of  parts  of  certain  aquifers  within  the 
mined  areas  and  the  consequent  effect  on  existing  wells  and  springs 
and  future  ground-water  development  in  the  affected  areas.   Aquifers 
adversely  affected  by  surface  mining  include  (1)  the  mined  coal  beds, 
(2)  all  saturated  beds  and  lenses  of  permeable  sandstone  in  the  over- 
burden and  interburden,  and  (3)  saturated  zones  in  overlying  clinker 
and  alluvial  deposits.   Underground  mining  would  remove  only  the  mined 
coal  beds. 

The  approximate  areal  extent  of  aquifers  that  would  be  removed 
during  the  indicated  time  frames  in  this  report  and  the  relationship 
of  the  affected  areas  to  the  total  area  and  to  cumulative  development 
at  mid-level  are  siammarized  as  follows  (Table  4-1)  . 

These  data  show  that  a  total  of  49.8  sq-mi  of  aquifers  would  be 
removed  by  1990  as  a  result  of  cumulative  development  at  mid-level.   This 
is  only  about  4.9  percent  of  the  shallow  ground-water  aquifers  in  the 
coal  areas  and  only  about  0.55  percent  of  the  shallow  ground-water 
aquifers  in  the  study  area.   About  a  third  of  the  aquifers  removed  by  1990 
(15.8  sq-mi)  would  be  attributable  to  the  development  of  additional  fed- 
eral coal  at  mid-level. 

Those  parts  of  the  coal  aquifers  that  are  removed  by  underground 
mining  would  not  be  replaced.   Subsequent  collapse  of  pillars  or  roof 
collapse  induced  by  longwall  mining  would  leave  a  rubble  zone  that  pro- 
bably would  include  interconnected  voids  for  a  period  of  many  decades. 
If  penetrated  below  the  top  of  the  saturated  zone,  these  permeable  rubble 
zones  would  probably  yield  adequate  supplies  of  water  to  wells  for  use 
by  livestock  and  wildlife.   The  quality  of  the  water  thus  obtained  should 
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TABLE  4-1 
IMPACT  OF  DEVELOPMENT  ON  AQUIFERS 


Resource 1978-80    1981-85    1986-90    1978-90 

Approximate  total  area  of 

aquifers  removed  by  cumulative 

development  at  mid- level,  in 

square  miles  (sq-mi)  7.4       19.4      23.0       49.8 

Percent  of  total  coal  area 

disturbed  0.7       1.9      2.3       4.9 

Percent  of  report  area  dis- 
turbed 0.08       0.22      0.26       0.56 

Approximate  area  of  aquifers 
removed  as  a  result  of  develop- 
ment of  additional  federal  coal 
at  mid-level,  (sq-mi)  1.0       5.3      9.5      15.8 

Percent  of  total  area  of  aq- 
quifers  removed  attributable 
to  development  of  additional 
federal  coal  at  mid-level         14        27       41        32 


not  be  significantly  different  from  water  occurring  in  the  coal  aquifers 
prior  to  mining.   Most  existing  wells,  however,  obtain  their  water  from 
sandstone  beds  in  the  coal  sequence.   The  occurrence  of  ground  water  in 
these  sandstone  aquifers  should  return  to  essentially  premining  conditions 
following  the  completion  of  mining  and  reestablishment  of  hydrologic 
equilibrium  in  the  mined  areas.   Wells  within  or  immediately  adjacent  to 
mined  areas  would  probably  be  severely  impacted  during  the  period  of 
mining,  but  these  wells  are  few  in  number  and  comprise  less  than  1  percent 
of  existing  wells  in  the  study  area.   Wells  more  than  a  mile  from  mined 
areas  should  be  minimally  affected. 

Those  parts  of  the  coal  and  overlying  aquifers  that  are  removed 
by  surface  mining  would  be  replaced  by  a  single  aquifer  comprised  of 
spoil  materials.   Because  of  the  preponderance  of  sandstone  in  the 
coal-bearing  formations  in  the  study  area,  the  spoil  materials  should 
be  moderately  permeable  unless  they  are  compacted  during  placement. 
Studies  by  Rahn  (1975)  indicate  that  drag-line  laid  spoils,  which  under- 
go gravity  sorting  and  minimal  compaction  by  machinery,  may  be  as  much 
as  a  hundred  times  more  permeable  than  scraper-laid  spoils,  which  are 
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not  sorted  and  undergo  considerable  compaction  by  the  scraper  wheels. 
Presumably,  spoils  removed  and  placed  by  truck-shovel  operations  also 
would  be  poorly  sorted  and  undergo  appreciable  compaction.   Thus,  drag- 
line laid  spoil  aquifers  can  be  expected  to  yield  larger  quantities 
of  water  to  wells  than  the  combined  total  of  the  original  aquifers. 
Conversely,  scraper-  or  truck-laid  spoils  probably  would  have  less 
capacity  to  store  and  transmit  ground  water  than  the  removed  aquifers. 
Compacted  spoils  can  be  expected  to  yield  as  little  as  1  gallon  per 
minute  (gpm)  to  wells;  permeable  drag-line  laid  spoils  may  yield  as 
much  as  100  gpm. 


Interruption  of  Premining  Ground-Water  Flow 

Water  pumped  from  both  surface  and  underground  mines  would  create 
a  new  sink  or  low  point  in  the  ground-water  flow  system.   The  effect 
would  be  to  interrupt  natural  ground-water  movement  through  the  mine 
areas  toward  points  of  natural  ground-water  discharge,  usually  the 
nearest  incised  valley  holding  a  perennial  or  intermittent  stream. 
As  a  result,  water  levels  in  the  affected  aquifers  would  be  lowered 
in  the  vicinity  of  the  mines.   Additional  lowering  of  water  levels 
would  occur  in  the  vicinity  of  those  mines  where  wells  are  pumped 
to  supply  water  for  mining  operations. 

The  magnitude  of  water-level  declines  in  the  vicinity  of  mines 
would  depend  on  aquifer  properties,  recharge  characteristics,  rate 
of  pumping,  and  duration  of  pumping,  but  declines  probably  would  not 
generally  exceed  100  feet  within  the  mined  areas  and  should  not 
exceed  10  feet  more  than  a  mile  from  the  mined  areas.   Impacts  on  most 
existing  wells  should  be  generally  small,  reducing  well  yields  by  less 
than  10  percent.   Few  springs  occur  in  and  adjacent  to  the  mined  areas. 
Most  water  used  in  mining  operations  (approximately  10  gallons  per  ton  of 
coal  produced.  Table  1-9)  would  be  obtained  from  impounding  surface 
runoff  or  from  dewatering  active  pits  and  not  from  wells.   Should  any 
nearby  domestic  or  stockwater  wells  be  significantly  impacted,  the 
responsible  mining  company  must  replace  the  interrupted  supplies. 

Dewatering  of  those  mines  that  extend  below  the  level  of  nearby 
perennial  or  intermittent  streams  could  cause  a  reversal  of  the  hy- 
draulic gradient  in  the  immediate  vicinity  of  the  mines  so  that  water 
would  tend  to  move  from  the  streams  toward  the  mines  instead  of  from 
the  mines  toward  the  streams.   A  reduction  in  stream  flow  could  result, 
but  the  magnitude  should  be  small  and  should  not  significantly  impact 
any  of  the  principal  streams  in  the  report  area  because  of  the  restrictions 
placed  on  mining  on  alluvial  valley  floors  and  within  100  feet  of  inter- 
mittent or  perennial  streams.   The  impact  on  streamflow  stemming  from 
the  interruption  of  ground-water  flow  by  coal  mining  is  discussed  under 
Surface  Water. 
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The  area  affected  by  dewatering  of  mines  and  by  coal-related 
development  of  the  ground-water  resource  should  be  general  propor- 
tional to  coal  production.   On  that  basis,  impacts  attributable  to 
development  of  additional  federal  coal  at  mid-level  should  comprise  about 
18  percent  of  the  total  by  1980,  about  34  percent  by  1985,  and  about  44 
percent  by  1990. 


Modification  of  Flow  by  Replaced  Spoil  Materials 

Relatively  impermeable  shale  interbedded  with  the  sandstone 
and  coal  gives  rise  to  perched  ground-water  conditions  in  many,  if 
not  most,  of  the  coal  areas  in  northwestern  Colorado.   Removal  of 
these  perching  layers  and  replacement  of  the  mined  interval  in 
surface  mined  areas  with  spoil  materials  that  should  have  much  higher 
vertical  permeability  than  the  premining  stratigraphic  sequence 
would  tend  to  eliminate  this  ground-water  perching.   The  effect  would 
be  to  reduce  the  amount  of  ground  water  moving  laterally  on  top  of 
perching  layers  toward  discharge  areas  along  nearby  valley  side  slopes 
(described  in  Chapter  2)  and  to  increase  ground-water  recharge  to  depth. 
As  a  result,  vegetation  along  the  valley  side  slopes  would  be  locally 
deprived  of  part  or  all  of  this  additional  moisture  and  would  readjust 
accordingly  in  vigor,  density,  and  type.   Increased  ground-water  re- 
charge to  depth  would  cause  increased  leaching  of  spoils  materials  and 
eventual  transport  of  these  leached  m>aterials  into  the  surface-water 
system. 

Selective  placem.ent  and  compaction  of  backfilled  materials  as 
required  by  30  CFR  715.14  (j) (2)  would  theoretically  mitigate  these 
impacts ,  but  no  restoration  of  perched  ground-water  conditions  by 
compaction  has  been  achieved  to  date.   Given  the  complexities  of  most 
natural  ground-water  systems  and  the  technological  complications 
introduced  by  selectively  placing  and  compacting  backfill  materials 
segment  by  segment  as  mining  progresses,  it  appears  very  probable 
that  at  most  mining  operations  the  impacts  identified  above  v;ould 
be  only  partially  mitigated. 


Changes  in  Water  Quality 

As  ground  water  percolates  through  the  replaced  spoil  materials, 
entering  at  the  surface  or  from  aquifers  truncated  by  the  mining  oper- 
ations, solution  and  interaction  with  soluble  minerals  in  the  spoil 
materials  are  expected  to  significantly  change  the  quality  of  the 
local  ground-water  resource.   Although  definite  analytical  data  are 
lacking  from  which  to  predict  the  effects  of  leaching  on  water  quality, 
some  inferences  can  be  drawn  from  known  effects  of  several  ongoing 
mining  operations  on  local  water  quality. 

Water-quality  studies  at  the  Energy  Fuels  and  Edna  Mines  in  the 
eastern  part  of  the  report  area  by  Colorado  School  of  Mines  Research 
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Institute  and  Engineering  Enterprises,  Inc.  (1976)  and  by  McWhorter 
and  Skogerboe  (1975)  show  that  ground  water  in  or  discharging  from 
the  spoils  generally  contains  2,500  to  3,000  milligrams  per  liter 
(mg/1)  dissolved  solids.   These  concentrations  are  approximately 
double  the  dissolved  solids  content  of  ground  water  locally  in  undis- 
turbed aquifers.   Similar  results  are  reported  in  southeastern  Montana 
by  Van  Voast  and  Hedges  (1975)  where  dissolved  solids  concentrations 
in  spoil  waters,  although  higher  than  in  northwestern  Colorado,  aver- 
aged about  two  to  three  times  those  in  undisturbed  coal  aquifers. 

Water  in  the  spoil  materials  is  predominantly  a  calcium  sulfate 
type  with  lesser  amounts  of  magnesium,  sodium,  and  bicarbonate.   The 
higher  concentration  of  dissolved  solids  in  water  in  the  spoils  com- 
pared to  water  in  undisturbed  aquifers  in  the  Mesa  Verde  Group  is 
attributable  largely  to  higher  levels  of  calcium,  magnesium,  and  sul- 
fate.  Possible  sources  of  these  ions  are  described  in  the  NWCCRES 
(p.  III-4) .   This  water  would  be  generally  unsuitable  for  domestic 
use  but  should  have  no  deleterious  effects  on  livestock  and  wildlife. 

Selective  placement  and  compaction  of  backfilled  materials  as 
required  by  30  CFR  715.14  (j)  (2)  should  prevent  virtually  all  leaching 
of  spoil  materials  placed  above  the  top  of  the  postmining  saturated 
zone.   Some  percolation  of  ground  water  into  these  spoils  may  occur 
from  perched  zones  in  adjacent  undisturbed  rocks  but  consequent  leach- 
ing would  be  very  local  and  should  have  no  significant  impact  on  the 
environment. 

Conversely,  spoils  placed  below  the  top  of  the  postmining  saturated 
zone  would  be  subject  to  leaching  by  inflow  from  truncated  aquifers 
unless  the  entire  periphery  and  surface  of  the  spoil  materials  were 
compacted.   In  that  event  the  water  level  in  the  spoil  materials  even- 
tually would  rise  and  stand  at  the  level  of  the  saturated  zone  in 
the  adjacent  bedrock,  but  ground-water  movement  through  the  spoils 
would  be  so  slow  as  to  have  virtually  no  significant  adverse  impact 
outside  the  mined  areas. 

Aquifers  truncated  by  mining  below  the  top  of  the  saturated 
zone  that  were  not  hydraulically  connected  before  mining  would  be 
connected  through  the  saturated  mine  fill  after  mining  and  reclamation. 
Compaction  of  the  fill  around  the  periphery  of  the  mined  area  would 
minimize  circulation  between  such  aquifers,  but  premining  head  differences 
between  aquifers  would  probably  be  largely  eliminated.   Local  changes 
in  hydraulic  gradients,  however,  would  probably  be  insignificant  when 
considering  the  total  aquifer  system. 


Effects  of  Subsidence  from  Underground  Mining 

Subsidence  both  during  and  following  the  completion  of  underground 
mining  can  introduce  shear  stresses  in  the  overlying  rocks  that  eventually 
may  cause  local  rupture  in  many,  if  not  most,  of  these  mined  areas.   Cracks 
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thus  formed  commonly  extend  upward  to  the  surface  and  would  open  all 
intersected  aquifers  to  intercirculation  of  ground  water  and  equalization 
of  hydraulic  pressures.   Upper  perched  zones  may  be  drained,  adversely 
impacting  some  local  wells  and  springs.   Available  data  indicate  that  less 
than  1  percent  of  existing  wells  and  springs  in  the  study  area  would  be 
adversely  affected  by  siibsidence.   Mixing  of  waters  could  locally  degrade 
water  quality  in  some  aquifers  by  increasing  dissolved  solids  content  to 
as  much  as  3,000  mg/1.   These  waters  would  be  suitable  for  use  by  livestock 
and  wildlife  but  would  be  unsuitable  for  domestic  use.   Such  impacts  would 
be  long  term. 


Surface  Water 

Impacts  of  coal  mining  in  northwestern  Colorado  on  the  surface-water 
system  include  (1)  alteration  or  removal  of  all  existing  stream  channels 
within  those  areas  disturbed  by  surface  mining,  (2)  effects  of  subsidence 
from  underground  mining  on  surface  drainage,  (3)  interception  and  diversion 
of  run-off  and  consequent  reduction  in  discharge  downstream,  (4)   consump- 
tive use  of  water,  (5)  degradation  in  water  quality,  and  (6)  effects  of 
erosion  and  sedimentation. 


Alteration  or  Removal  of  Existing  Stream  Channels 

A  primary  impact  of  surface  mining  and  of  surface  disturbances 
in  conjunction  with  surface  and  underground  mining  in  northwestern 
Colorado  would  be  the  alteration  or  removal  of  all  natural  stream 
channels  within  disturbed  areas.   Because  of  the  restrictions  or 
limitations  on  mining  on  alluvial  valley  floors  and  within  100  feet 
of  perennial  or  intermittent  streams,  only  ephemeral  stream  channels 
probably  would  be  significantly  impacted. 

Regulations  (30  CFR  715.17  (d)  and  717.17  (d) )  require  that 
new  channels  must  maintain  average  stream  gradients  and  remain  stable 
to  the  extent  possible  using  the  best  technology  currently  available. 
This  wording  recognizes  that  current  technology  is  not  adequate  to 
permit  reestablishment  of  channels  that  would  be  as  stable  as  those 
draining  the  premining  surface.   Reconstructed  channels  generally 
can  be  expected  to  undergo  a  prolonged  period  of  geomorphic  readjustment 
before  reaching  quasi-equilibrium  with  natural  flow  conditions.   Re- 
construction of  postmining  channels  to  premining  dimensions  would  not 
assure  stability  because  of  changes  in  runoff  from  the  reclaimed  sur- 
face. 

Assuming  that  areas  disturbed  by  mining  have  approximately  the 
same  average  drainage  density  as  the  overall  coal  areas,  the  length 
of  channels  altered  or  removed  should  be  proportional  to  the  areas 
disturbed.   Accordingly,  the  percentage  of  stream  channels  affected 
during  the  time  frames  indicated  in  this  report  are  as  follows  (Table  4-2) 
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TABLE  4-2 
STREAM  CHANNELS  AFFECTED  BY  DEVELOPMENT 


Resource 1978-80    1981-85    1986-90    1978-90 


Approximate  total  surface 

area  disturbed  at  mid-level 

(from  Table  1-6)  (sq-mi)       12.3       18.4       14.2       45.0 

Percent  of  total  coal  area 

in  which  stream  channels 

would  be  altered  or  removed    1.2       1.8       1.4       4.5 

Percent  of  study  area  in 

which  stream  channels  would 

be  altered  or  removed  0.14      0.21      0.16      0.51 

Approximate  surface  area 

disturbed  as  a  result  of 

development  of  additional 

federal  coal  at  mid-level 

(sq-mi)  2.5       6.8       5.4      14.7 

Percent  of  total  surface 

area  disturbed  attributable 

to  development  of  additional 

federal  coal  at  mid-level     20        37        38        33 


Clearly,  alteration  or  removal  of  stream  channels  from  only 
0.51  percent  of  the  study  area  by  1990  should  not  constitute  a  sig- 
nificant impact  on  the  regional  surface-water  system,  given  the  rel- 
atively small  area  disturbed,  the  protection  afforded  perennial  and 
intermittent  streams,  and  the  required  efforts  to  reconstruct  stable 
channels  in  reclaimed  areas.   Impacts  incurred  from  possible  failure 
to  reconstruct  stable  channels  should  be  primarily  local  in  nature. 


Effects  of  Subsidence  from  Underground  Mining  on  Surface  Drainage 

Underground  mining  by  continuous  and  conventional  room  and  pillar  methods 
should  cause  little  or  no  subsidence  at  the  surface.   Any  consequent  changes 
in  channel  geometry  should  be  very  minor  and  short-lived  inasmuch  as  these 
channels  are  continuously  readjusting  their  size,  shape,  gradient,  etc.,  to 
maintain  approximate  equilibrium  with  fluctuating  flow  conditions.   Any  cracks 
intersecting  stream  channels  would  be  rapidly  filled  with  sediment,  introducing 
little  or  no  changes  in  channel  geometry. 
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Conversely,  underground  mining  by  longwall  methods  could  cause 
significant  local  subsidence.   At  mid-level  development,  however, 
only  Northern  Minerals  Company  proposes  to  use  the  longwall  method. 
The  area  that  would  be  affected  is  in  the  precipitous  terrain  imm.ediately 
west  of  Curtis  Creek  about  5  miles  north  of  Meeker,  Colorado  (Chapter  1, 
Northern  Minerals  Company) .   Channels  in  this  area  are  small,  incised 
in  bedrock,  and  have  gradients  averaging  1,000  to  2,000  feet  per  mile. 
The  anticipated  subsidence  from  longwall  mining  should  have  little  or 
no  impact  on  these  existing  channels.   Mining  would  not  extend  beneath 
Curtis  Creek  Valley  and,  therefore,  would  not  disrupt  this  principal 
drainage  or  any  of  its  larger  tributaries. 


Interception  and  Diversion  of  Runoff 

Unless  the  total  disturbed  area  is  small  and  the  permittee 
can  show  that  sedimentation  ponds  are  not  necessary  to  meet  effluent 
limitations,  regulations  require  that  all  surface  drainage  from  areas 
disturbed  by  coal  mining  (including  reclaimed  areas)  must  be  passed 
through  a  sedimentation  pond  or  a  series  of  ponds  before  leaving 
the  permit  area  (30  CFR  715.17  (a)  and  717.17  (a)).   Although  this 
regulation  mitigates  increased  sediment  yield  downstream,  the  sed- 
imentation ponds  and  other  temporary  and  permanent  impoundments  con- 
structed in  conjunction  with  coal  mining  operations  also  store  water 
and  thereby  increase  evapotranspiration  losses.   The  effect  would 
be  to  reduce  runoff  downstream  during  the  life  of  the  structures. 

Data  are  not  available  to  calculate  the  magnitude  of  these  los- 
ses, but  they  should  be  generally  insignificant  compared  to  water 
yield  from  the  report  area.   For  example,  if  all  runoff  from  areas 
disturbed  directly  by  coal  mining  activities  were  stored  in  reser- 
voirs, the  loss  to  downstream  flow  should  average  about  43  ac-ft/sq-mi 
of  disturbed  area  (Chapter  2,  Water  Resources) .   The  relationship  of 
this  maximum  probable  water  loss  to  total  water  yield  from  the  basin 
is  shown  in  Table  4-3. 

Actual  water  losses  from  storage  in  impoundments  and  sedimentation 
ponds  by  1990  would  probably  average  less  than  0.05  percent  of  total 
runoff  from  the  watershed.   Although  the  loss  of  this  water  would  be 
localized  and  not  distributed  uniformly  over  the  entire  study  area, 
it  is  unlikely  that  these  water  losses  would  significantly  impact 
existing  water  rights  in  any  given  area.   Regulations  (30  CFR  715. 17 (i) 
and  717.17 (i))  require  that  a  permittee  replace  the  water  supply  of  an 
owner  where  that  supply  has  been  significantly  affected  by  contamination, 
diminution,  or  interruption  as  a  result  of  coal  mine  operations  by  the 
pennittee. 
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TABLE  4-3 
MAXIMUM  PROBABLE  WATER  LOSS  DUE  TO  DEVELOPMENT 


Source  of  loss  1980       1985        1990 


Annual  maximum  water  loss  from  disturbed 
areas  (ac-ft)  attributable  to  cumulative 
development  at  mid-level  300       840       1,330 

Percent  of  annual  runoff  from  study  area  0.02      0.06        0.09 

Annual  maximum  water  loss  attributable 

to  additional  federal  coal  at  mid- level  60       220         380 

Percent  of  total  water  loss  attributable 

to  additional  federal  coal  at  mid-level  20        26  29 


Offsetting  the  small  adverse  impact  of  this  water  loss  to  the 
Colorado  River  system  would  be  the  added  source  of  water  provided  by 
the  impoundments  for  wildlife  and  for  livestock  in  those  areas  where 
grazing  is  permitted. 

Data  are  not  adequate  from  which  to  appraise  the  effect  of  sedimentation 
ponds  on  the  base  or  low  flow  of  streams  in  the  coal  areas.   Water  pumped  from 
mines  into  sedimentation  ponds  can  be  expected  to  dewater  aquifers  locally  and 
thereby  reduce  natural  ground-water  discharge  to  streams  in  the  vicinity  of 
the  mines.   The  effect  would  be  to  reduce  the  base  flow  of  these  streams.   In 
practice,  however,  ground-water  discharged  from  a  mining  operation  in  quantities 
sufficiently  large  to  diminish  the  base  flow  of  nearby  streams  would  soon  fill  a 
sedimentation  pond  to  the  level  of  the  outflow  pipe  and  all  outflow  would  then 
contribute  directly  to  base  flow  downstream.   At  the  same  time  the  sedimentation 
ponds  would  intercept  snowmelt  runoff  or  storm  runoff  and  prolong  the  period  of 
flow.   The  effect  would  be  to  increase  base  flow  downstream.   The  net  effect, 
although  uncertain,  probably  would  be  a  slight  increase  in  the  base  flow  of 
affected  streams.   Larger  streams  and  rivers  in  the  study  area  would  not  be 
measurably  affected. 

Similarly,  available  data  do  not  permit  an  appraisal  of  the  effects  of 
these  inferred  water  losses  in  conjunction  with  the  operation  of  sedimentation 
ponds  on  ground-water  recharge  in  downgradient  areas.   Because  of  the  characteris- 
tically steep  hydraulic  gradients  in  the  downdip  direction  in  the  coal  areas, 
however,  most  ground-water  movement  appears  to  be  laterally  toward  incised  stream 
valleys  rather  than  downdip  (Chapter  2,  Water  Resources) .   Consequently,  any 
reduction  in  ground-water  recharge  to  downgradient  areas  should  be  very  local  and 
should  return  to  at  least  premining  rates  on  completion  of  mining  and  reclamation. 
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Consixmptive   Use   of  Water 

Expansion  of  coal-mining  operations  in  northwestern  Colorado 
would  slightly  increase  the  consumptive  use  of  water  in  the  area 
and,  consequently,  would  reduce  discharge  downstream  to  the  Colorado 
Rivers  system  where  any  reduction  in  flow  is  considered  to  be  a 
serious  impact.   Legal  constraints  to  utilization  of  Colorado  River 
water  and  apportionment  of  the  water  between  the  Upper  and  Lower  Basins 
is  described  in  the  NWCCRES,  p.  11-24. 

Consumptive  uses  are  listed  in  Table  4-4.   Computations  indicate 
that  cumulative  development  at  mid-level  would  decrease  annual  water 
yield  from  the  Yampa  sub-basin  by  about  1.2  percent  by  1980,  increasing 
to  about  1.7  percent  by  1985  and  remaining  at  that  level  through  1990. 
Development  of  additional  federal  coal  at  mid-level  alone  would  decrease  annual 
water  yield  from  the  Yampa  subbasin  by  about  0.2  percent  by  1980, 
increasing  to  about  0.4  percent  by  1985,  and  remaining  at  that  level 
through  1990.   Consumptive  use  of  this  amount  of  water  would  not  violate 
terms  of  the  Colorado  River  Basin  Contract  inasmuch  as  the  Upper 
Basin  States  are  not  yet  using  their  alloted  amount  of  river  water. 
Neverthless  this  consumptive  use  would  reduce  the  amount  of  water 
available  for  other  beneficial  uses  downstream.   Consumptive  use  of 
water  attributable  to  cumulative  development  of  the  coal  resource  at 
mid- level  should  not  adversely  affect  any  other  uses  of  water  in  the 
study  area  inasmuch  as  flow  in  the  Yampa  River  is  more  than  adequate  for 
local  uses. 


Degradation  in  Water  Quality 

Increased  municipal  wastes,  leaching  of  spoils  materials,  and 
water  pumped  from  the  mines  into  streams  as  a  result  of  cumulative 
development  at  mid- level  would  slightly  degrade  the  quality  of  water 
yielded  by  the  study  area  (Table  4-4) .   Computations  indicate  that 
development  of  additional  federal  coal  at  mid- level  would  increase  the  weighted 
average  of  dissolved  solids  in  the  Yampa  River  by  about  0.2  percent  by 
1980,  by  about  0.5  percent  by  1985,  and  by  about  0.8  percent  by  1990. 
Consequent  increase  in  dissolved  solids  concentration  in  the  Colorado 
River  below  Hoover  Dam  would  be  about  0.1  mg/1  by  1980,  about  0.5 
mg/1  by  1985,  and  about  0.6  mg/1  by  1990.   The  increase  in  weighted 
average  of  dissolved  solids  in  the  Yampa  River  and  the  increase  in 
dissolved  solids  concentration  in  the  Colorado  River  below  Hoover  Dam 
for  the  same  time  periods  without  the  development  of  additional  federal  coal 
at  mid-level  are  given  in  Table  8-8. 


Effects  of  Erosion  and  Sedimentation 

Changes  in  sediment  yield  stemming  from  surface  disturbances 
directly  and  indirectly  associated  with  coal  mining  in  northwestern 
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Colorado  range  widely  depending  on  required  mitigation  measures. 
For  example,  runoff  from  areas  disturbed  by  surface  mining  or  by 
surface  activities  associated  with  underground  mining  must  not  trans- 
port more  than  30  mg/1  total  suspended  solids  as  an  average  of  daily 
values  for  30  consecutive  discharge  days  (30  CFR  715.17  (a)  and  717.17 
(a) ) .   The  effect  is  to  reduce  sediment  yield  from  these  areas  to  less 
than  5  percent  of  premining  rates.   In  contrast,  existing  rules  and 
regulations  generally  do  not  apply  to  activities  stemming  indirectly 
from  coal  mining  such  as  housing  construction  and  related  urbanization. 
Increased  sediment  yield  from  increased  population  (Table  1-5)  would  be. 
virtually  unmitigated. 

Estimated  sediment  yields  as  a  result  of  mining  and  associated 
activities  at  cumulative  mid- level  development  for  the  time  frames 
addressed  in  this  report  are  listed  in  Tables  4-5,  4-5,  and  4-7.   Results 
indicate  that  sediment  yield  from  all  disturbed  areas  would  increase 
about  250  percent  during  1978-80,  about  220  percent  during  1981-85, 
and  would  decrease  about  10  percent  during  1S86-90.   The  lesser 
sediment  yield  during  the  latter  period  is  attributed  to  fewer  acres 
disturbed  by  new  activities,  to  reclamation  of  most  of  the  areas  dis- 
turbed during  the  period  1978-85,  and  to  limitation  of  suspended  solids 
in  runoff  from  mined  and  reclaimed  areas  as  described  above. 

The  significance  of  this  increased  sediment  yield  can  be  shown  by 
a  comparison  with  the  suspended  sediment  load  in  the  Yampa  River  near 
Maybell  (Table  2-9) ,  which  averages  about  300,000  tons  per  year. 
Thus,  if  all  the  sediment  derived  from  erosion  as  a  consequence  of 
cumulative  coal  development  at  mid- level  were  to  enter  the  river  net 
and  move  downstream,  which  is  highly  unlikely,  the  sediment  load  in 
the  Yampa  River  would  increase  by  about  0.9  percent  by  1980,  by  about 
3.0  percent  by  1985,  and  would  be  reduced  by  about  0.4  percent  by  1990. 
These  changes  are  insignificant  compared  to  annual  and  seasonal  fluct- 
uations in  sediment  load  in  the  Yampa  River  and  should  have  no  measurable 
affect  on  water  and  sewage  treatment  facilities.   Locally  increased 
sedimentation  during  the  construction  of  power  plants,  roads,  railroads, 
and  housing  developments  would  cause  some  short-teorm  loss  of  habitat 
for  aquatic  biology  (see  Aquatic  Biology) . 

Estimated  sediment  yields  as  a  result  of  development  of  additional  federal 
coal  at  mid- level  are  listed  in  Tables  4-8,  4-9,  and  4-10.   Results  show 
that  the  change  in  sediment  yield  attributable  to  mining  additional  federal 
coal  at  mid- level  would  be  about  44  percent  of  the  total  change  at  cum- 
ulative mid-level  development  during  the  period  1978-80  and  about  60  percent 
during  the  period  1981-85.   During  the  period  1986-90,  however,  the  change  in 
sediment  yield  stemirdng  from  the  development  of  additional  federal  coal  at 
mid- level  would  actually  exceed  the  total  sediment  yield  at  cumulative 
mid-level  development  (Table  4-11) . 

This  apparent  anomaly  occurs  because  the  total  acreage  disturbed 
by  development  of  additional  federal  coal  at  mid-level  (Table  1-4)  contains 
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a  significantly  lower  percentage  of  mined  lands  from  which  sediment 
yield  would  be  controlled  by  sedimentation  ponds  than  does  the  cum- 
ulative mid-level  scenario  (Table  1-6) .   The  effect  of  using  sedimen- 
tation ponds  to  reduce  sediment  yield  is  shown  in  Tables  4-5  to  4-10. 
For  example  cumulative  development  of  coal  at  mid-level  for  the  period 
1978-90  (Tables  4-5  to  4-7)  is  expected  to  increase  total  sediment  yield 
from  about  20,760  tons  before  disturbance  to  about  31,450  tons  as  a 
result  of  disturbance,  an  increase  in  sediment  yield  of  about  51  per- 
cent.  Without  sedimentation  ponds  to  reduce  sediment  yield  from  areas 
disturbed  directly  by  mining  or  by  mining  related  activities,  total 
sediment  yield  for  the  period  would  probably  exceed  69,000  tons,  an 
increase  of  at  least  230  percent  over  the  sediment  yield  without  mining. 

Development  of  additional  federal  coal  at  mid-level  for  the  period  1978-90 
(Tables  4-8  to  4-10)  is  expected  to  increase  total  sediment  yield  from, 
about  6,400  tons  before  disturbance  to  about  14,600  tons  as  a  result  of 
disturbance,  an  increase  in  sediment  yield  of  about  128  percent.   Without 
the  use  of  sedimentation  ponds,  total  sediment  yield  for  the  period  would 
probably  exceed  22,000  tons,  an  increase  of  at  least  240  percent  over  the 
sediment  yield  without  mining. 


TABLE  4-11 
CHANGE  IN  SEDIMENT  YIELD  ATTRIBUTABLE  TO  MID-LEVEL  DEVELOPMENT 

1978-80      1981-85      1986-90      1978-90 

Total  change  in  sediment 

yield  attributable  to  cum-      +2,780      +9,071      -1,168     +10,683 
ulative  mid-level  develop- 
ment (Tables  4-5  to  4-7)  (tons) 

Change  in  sediment  yield 

attributable  to  develop-        +1,227      +5,423      +1,583     +  8,233 

ment  of  additional  federal 

coal  at  mid-level  (Tables  4-8 

to  4-10)  (tons) 

Relationship  of  change  in 
sediment  yield  attributable 
to  development  of  additional 

federal  coal  to  cumulative  44  60  —  77 

development  of  coal  at  mid- 
level  (percent) 
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AIR  QUALITY 


The  effect  on  air  quality  of  a  certain  action  can  be  predicted  by 
estimating  the  amount  of  pollutants  released  to  the  atmosphere  by  that  action 
and  using  this  as  input  data  to  a  computerized  atmospheric  dispersion  model. 
The  model  is  used  to  calculate  the  change  in  ambient  pollutant  concentrations 
at  specified  points  around  the  source. 

The  impacts  on  the  ambient  concentrations  of  total  suspended  particulates 
(TSP) ,  sulfur  dioxide  (SO2) ,    nitrogen  dioxide  (NO^) ,  carbon  monoxide  (CO)  and 
non-methane  hydrocarbons  (NMHC)  are  examined  for  1980,  1985,  and  1990.   The 
pollutant  concentrations  are  compared  to  the  national  and  Colorado  ambient  air 
quality  standards  and  to  the  increments  of  increase  of  pollution  permissible 
under  standards  for  prevention  of  significant  deterioration  of  air  quality  (PSD) 


Emissions 

In  order  to  use  the  computerized  air  quality  model,  the  quantity  of  each 
pollutant  emitted  to  the  atmosphere  by  a  given  source  must  be  known.   Emissions 
are  estimated  for  four  different  types  of  sources  -  surface  and  underground  coal 
mines,  towns,  transportation,  and  major  point  sources  in  the  study  area. 

Surface  coal  mines  are  the  major  source  of  emissions  of  particulate 
matter  (PM)  in  the  study  area.   Operations  within  a  surface  mine  which  con- 
tribute to  fugitive  dust  emissions  include  draglines,  blasting,  wind  erosion 
of  exposed  areas,  topsoil  removal,  handling  of  coal  and  overburden,  and  haul 
road  traffic. 

Underground  coal  mines  in  the  study  area  also  contribute  significant 
amounts  of  particulate  emissions,  from  activities  such  as  coal  loading,  con- 
veying, transferring,  crushing,  and  hauling. 

Information  on  the  operation  of  coal  mining  was  obtained  from  individual 
mining  and  reclamation  (M&R)  plans  when  it  was  available.   Where  information 
was  not  available  certain  assumptions  were  made  about  mining  operations. 

The  annual  emissions  of  particulate  matter  from  development  of  coal  at 
mid- level  for  1980,  1985,  and  1990  are  shown  in  Table  4-12. 

Only  small  amounts  of  pollutants  are  released  from  vehicles,  steam 
generators,  and  other  combustion  sources  operating  within  the  coal  mines. 
Because  of  this,  effects  on  surrounding  air  quality  would  be  expected 
to  be  insignificant  (U.S.  Department  of  Interior  1976)  . 
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Major  towns  in  the  study  area  would  have  a  significant  effect  on  the 
regional  air  quality  for  TSP,  NO2 ,  CO,  and  NMHC.   Current  emissions 
data  for  these  pollutants  were  taken  form  the  National  Emissions  Data  System 
(NEDS)  Inventory  for  1977  (U.S.  Environmental  Protection  Agency  1978b) . 
Pollutant  emissions  for  each  town  in  the  study  area  were  estimated  from 
the  total  emissions  for  its  county,  in  proportion  to  the  county  population 
in  each  town.   The  1980,  1985,  and  1990  emissions  from  the  towns  were  predicted 
to  increase  in  direct  proportion  to  projected  growth  in  the  population  of 
the  towns  between  1977  and  1980,  1985,  and  1990.   The  PM,  NO2 ,  CO,  and  NMHC 
emissions  from  the  towns  are  listed  in  Table  4-13. 


Traffic  on  major  highways  within  the  study  region  contributes  emissions 
of  particulates,  oxides  of  nitrogen  (NO^^)  ,  CO,  and  NMHC.   Although  no  signi- 
ficant increases  in  emissions  of  these  pollutants  would  occur  as  a  result  of 
coal  development,  emissions  from  vehicles  using  major  highways  would  con- 
tribute slightly  to  ambient  pollutant  levels  in  1980,  1985,  and  1990  (Table 
4-14) .   Major  highway  segments  examined  in  the  analysis  are  shown  in  Map  4-1. 


A  number  of  major  point  sources  of  particulates,  sulfur  dioxide  (SO^) , 
NOjjf  CO,  or  NMHC  are  located  in  the  study  area.   Sources  of  pollutants  that 
could  possibly  interact  with  emissions  resulting  from  coal  development  and 
associated  population  growth  were  identified  (Table  4-15) .   They  were 
obtained  primarily  from  point  source  emissions  inventories  for  northwest 
Colorado  counties  (Colorado  Air  Pollution  Control  Division  1978) . 

Railroads  serve  existing  coal  mines  in  northwest  Colorado,  primarily 
transporting  coal  to  eastern  Colorado  and  beyond.   The  number  of  unit  trains 
transporting  coal  would  be  expected  to  increase  in  1980,  1985,  and  1990. 
Construction  of  railroad  lines  and  operation  of  unit  trains  along  existing 
and  proposed  tracks  would  continue  to  be  a  source  of  fugitive  dust  emissions. 
Fugitive  dust  emissions  from  the  construction  of  these  lines,  however,  should 
be  small  and  have  no  significant  effect  on  regional  TSP  concentrations.   In 
addition,  emissions  from  trains  would  be  intermittent  and  their  impact 
would  be  expected  to  be  site-specific. 

TABLE  4-12 

PARTICULATE  EMISSIONS  FROM  COAL  MINES  IN  THE 
STUDY  AREA  (TONS/YEAR)  AT  MID- LEVEL 


1980 


1985 


1990 


Ciomulative  development 

Additional  development 
of  federal  coal 


16,786 

19,378 

18,108 

3,465 

7,129 

7,978 
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TABLE  4-13 

POLLUTANT  EMISSIONS  FROM  TOWNS  IN  NORTHWEST  COLORADO 
WITH  CUMULATIVE  COAL  DEVELOPMENT  AT  MID-LEVEL  (TONS/YEAR) 


Town 


Pollutant 


1980 


1985 


1990 


Craig 


Steamboat  Springs 


Meeker 


Range ly 


Hayden 


Oak  Creek 


PM 

NOx 
CO 

NMHC 

PM 

CO 
NMHC 

PM 

NOx 
CO 

NMHC 

PM 
NOx 
CO 
NMHC 

PM 

NOx 

CO 

NMHC 


PM 
NOj 
CO 
NMHC 


X 


34 

65 

87 

274 

509 

695 

2,328 

4 

,309 

5,895 

446 

825 

1,129 

48 

86 

114 

348 

612 

826 

1,925 

3 

,416 

4,620 

454 

801 

1,083 

65 

134 

125 

427 

886 

822 

2,303 

4 

,789 

4,437 

506 

1 

,050 

975 

30 

67 

63 

193 

439 

413 

1,045 

2 

,367 

2,232 

229 

519 

491 

18 

37 

50 

134 

267 

409 

746 

1 

,495 

2,283 

174 

349 

534 

8 

16 

24 

52 

116 

169 

289 

647 

945 

68 

152 

222 
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TABLE  4-14 

TOTAL  VEHICULAR  EMISSIONS  FROM  MAJOR  HIGHWAYS  IN 
NORTHWEST  COLORADO  WITH  CUMULATIVE  COAL  DEVELOPMENT  AT  MID-LEVEL  (TONS/YEAR) 


PM NOjj CO NMHC 

1980  2,530        1,773         19,334  2,060 

1985  3,069        1,682         12,124  1,011 

1990  3,123       1,531         6,263  480 


Oil  shale  Tracts  C-a  and  C-b  are  located  in  the  White  River  Valley  did- 
persion  sub-area.   Emissions  from  these  major  pollutant  sources  would  not 
interact  with  emissions  from  coal-related  developments  to  the  north,  so 
emissions  from  these  sources  were  not  modeled  in  the  air  quality  impact 
analysis. 

Continued  oil  and  gas  development  in  the  study  area  would  not  be  expected 
to  have  a  significant  effect  on  air  quality.   Development  of  uranium  and  geoth- 
ermal  resources  was  not  included  in  the  air  quality  analysis  because  little 
development,  if  any,  of  these  resources  would  be  anticipated  during  the 
study  period. 


Resultant  Air  Quality 

The  impact  of  additional  development  of  federal  coal  alone  on  ambient 
concentrations  of  all  criteria  pollutants  was  first  assessed  for  1980, 
1985,  and  1990.   Then,  the  impacts  of  cumulative  coal  development  and 
all  other  activities  in  the  study  area  were  assessed  for  the  same  years. 
The  pollutant  concentrations  for  the  two  cases  were  compared  to  the 
national  and  Colorado  ambient  air  quality  standards  and  to  the  increments 
of  increase  of  pollutants  permissible  under  standards  for  prevention  of 
significant  deterioration  of  air  quality. 


Additional  Development  of  Federal  Coal 

Air  quality  impacts  analyzed  in  this  section  are  the  result  of  additional 
development  of  federal  coal  and  related  development  and  do  not  include  baseline 
levels  or  contributions  from  other  activities. 

The  regional  impact  on  annual  TSP  concentrations  in  the  study  area  would 
be  small.   Maps  4-2,  4-3,  and  4-4  show  predicted  TSP  increases.   Within  a  mile 
of  Craig  annual  TSP  levels  would  rise  5  ug/m^  by  1990.   TSP  around  other  towns 
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TABLE  4-15 

EMISSIONS  FROM  MAJOR  POINT  SOURCES  IN  THE  STUDY  AREA 
FOR  CUMULATIVE  DEVELOPMENT  AT  MID-LEVEL  (TONS/YEAR) 


Pollutant 

Emissions 

Source 

1980 

1985 

1990 

Hayden  Power  Plant 

Unit  #1 

Particulates 

260 

260 

260 

SO2 

5,680 

5,680 

5,680 

NOv 

5,730 

5,730 

5,730 

CO 

318 

318 

318 

Unit  #2 

Particulates 

388 

388 

388 

SO2 

8,480 

8,480 

8,480 

NO^ 
CO 

8,551 

8,551 

8,551 

475 

475 

475 

Craig  Power  Plant 

Unit  #1 

Particulates 

1,082 

1,082 

1,082 

SO2 

5,567 

5,557 

5,567 

NOx 

10,825 

10,825 

10,825 

CO 

771 

771 

771 

Unit  #2 

Particulates 

1,082 

1,082 

1,082 

SO2 

5,567 

5,567 

5,567 

N0„ 

10,825 

10,825 

10,825 

CO 

771 

771 

771 

Unit  #3 

Particulates 

— 

1,546 

1,546 

SO2 

- 

6,185 

6,185 

NOx 

- 

10,825 

10,825 

CO 

- 

771 

771 

Asphaltic  Concrete 

Rotar7  Drier  (east  of 
Craig) 


Particulates 


339 


339 


339 


Amoco  Petroleum  Storage 
Tanks  (12  miles  south 
of  Craig) 


NMHC 


398 


398 


398 
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in  the  study  area  would  increase  approximately  1  ug/m^  by  1980,  again  by  1985, 
and  again  by  1990. 

Annual  average  TSP  concentrations  along  roads  would  increase  approximately 

I  ug/m^  due  to  increases  in  vehicular  traffic.   Mines  would  cause  an  increase 
of  approximately  1  ug/m^  over  much  of  the  study  area  by  1990.   TSP  increases 
close  to  mines  could  be  considerably  higher  than  1  ug/m3 ,  but  the  rapid 
settling  out  of  the  larger  particles  would  limit  the  affected  areas  to  within 
a  few  miles  of  individual  mines. 

Under  the  new  prevention  of  significant  deterioration  (PSD)  regulations 
(Federal  Register,  June  18,  1978)  ,  fugitive  dust  from  transporting  and  hauling 
soil  at  mines  is  omitted  or  exempt  from  ambient  impact  reviews.   In  addition, 
road  dust  generated  by  haul  road  traffic  would  be  exempt  from  the  second  tier 
air  quality  impact  analysis.   Fugitive  dust  generated  by  mining,  handling, 
and  transportation  of  coal  would,  however,  be  included  in  the  analysis.   By 
excluding  "exempt"  fugitive  dust  sources  from  the  list  of  emissions  to  be 
modeled,  mine  emissions  would  be  reduced  65  to  85  percent  (Table  4-12) ,  and 
the  regional  impact  attributable  to  mining  would  be  even  smaller.   Therefore, 
the  coal  mines  in  northwest  Colorado  would  not  cause  either  Class  I  or  Class 

II  PSD  standards  to  be  exceeded  in  the  study  area. 

Maximum  regional  24-hour  TSP  from  the  larger  coal  mines  would  increase 
approximately  70  ug/m^  within  a  mile  of  mines.   Short-term  TSP  increases 
within  1-2  miles  of  larger  towns  in  the  study  area  would  be  near  17  ug/m-^ 
by  1990. 

An  S02  source  is  the  Craig  Power  Plant  Unit  3.   Emissions  from 
the  Craig  unit  would  increase  annual  average  SO2  concentration  by  1  ug/m-^ 
over  several  sections  of  the  study  area  (Map  4-5) .   Maximum  24-hour  and  3-hour 
SO2  concentrations  of  12  ug/m-^  and  98  ug/m^ ,  respectively,  would  result  from 
operation  of  Unit  3.    These  maximum,  short-term  concentrations  would  occur 
approximately  3  miles  downwind  from  the  power  plant,  but  would  not  exceed  the 
3-hour  and  24-hour  Class  II  PSD  standards  of  91  and  512  ug/m-^. 

The  Class  I  areas  closest  to  the  study  area  are  the  Mount  Zirkel  Wilder- 
ness Area  and  the  Flat  Tops  Wilderness  Area.   The  Mount  Zirkel  Wilderness 
Area  is  located  approximately  11  miles  northeast  of  Steamboat  Springs.   The 
Flat  Tops  Wilderness  Area  is  located  25  miles  south  of  Hayden.   Because  of 
the  distance  of  Craig  Unit  3  from  the  Wilderness  Areas,  Class  I  PSD  standards 
for  SOn  would  not  be  exceeded  there. 

An  increase  in  NO^  concentrations  would  be  associated  with  growth  of 
towns  in  the  study  area.   Regional  increases  of  NO2  are  shown  on  Maps  4-6 
through  4-8.   By  1985,  levels  of  NO2  5  miles  from  Craig  would  have  increased 
by  approximately  5  ug/m-^.   By  1990,  annual  NO2  concentrations  within  1  mile  of 
both  Steamboat  Springs  and  Craig  would  have  increased  by  12  ug/m3 .   Smaller 
increases  would  occur  around  the  other  towns  in  the  study  area. 

Regional  carbon  monoxide  concentrations,  resulting  from  the  operation  of 
power  plants,  vehicular  travel,  and  town  growth,  would  be  expected  to  increase 
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by  25  to  85  ug/in3  (annual  mean)  near  larger  towns  by  1990.   Concentrations  along 
roadways  would  increase  5  to  10  ug/m^.   Maximioin  short-term  (8-hour  and  1-hour) 
increases  would  be  approximately  370  ug/m^  and  600  ug/m^ ,  respectively,  near  Craig. 

Regional  non-methane  hydrocarbon  (NMHC)  concentrations  would  also  increase, 
due  to  population  growth  in  the  study  area.   Maximum  3-hour  increases  of  approxi- 
mately 150  ug/m-^  would  occur  near  Craig  by  1990,  with  similar  increases  near  other 
large  towns  in  the  study  area.   Along  roads,  3-hour  NMHC  levels  would  increase 
approximately  50  to  50  ug/m3  by  1990. 

Interaction  of  the  Development  of  Additional  Federal  Coal  and  Other  Activities 

In  this  section,  the  combined  effects  of  pollution  from  all  significant 
sources  in  the  study  area  (towns,  highways,  mines,  major  point  sources,  and 
contributions  from  the  rural  baseline  pollutant  concentrations)  at  mid-level  is 
analyzed  relative  to  various  standards. 

Annual  TSP  concentrations  are  shown  on  Maps  4-9  through  4-11. 
Around  the  Trapper  mine,  maximum  annual  TSP  concentrations  would  reach 
50  ug/m3  by  1985.   This  exceeds  the  Colorado  standard  of  45  ug/m3.   By 
1990,  annual  TSP  concentrations  near  Steamboat  Springs  would  reach  45  ug/m3 
at  a  distance  of  1  mile  from  the  town.   These  concentrations  are  below  the 
federal  primary  standard  of  75  ug/m-^.   The  predicted  concentration  at 
Steamboat  Springs  and  near  the  Trapper  mine  in  1990  equals  the  Colorado 
standard  of  45  ug/m^.   Levels  of  pollutants  near  other  towns  would  rise  from  1980 
to  1990,  although  air  quality  standards  would  not  be  exceeded.   Levels  close  to 
mining  activities  could  exceed  state  and  federal  standards,  but  rapid  settling  of 
the  larger  particles  should  prevent  any  region-wide  violation  of  air  quality 
standards.   As  a  result,  total  annual  TSP  concentrations  generally  drop  to 
40-50  ug/m-^  at  1  mile  from  larger  mines. 

Around  Steamboat  Springs,  maximum  24-hour  TSP  concentrations  in  1990 
would  reach  80  ug/m^  about  2  miles  from  the  town.   This  level  does  not  exceed 
federal  and  Colorado  standards. 

Maximum  24-hour  TSP  concentrations  within  1  mile  of  larger  mines  would 
reach  approximately  70  ug/m-^,  but  concentrations  would  decrease  rapidly  with 
distance  from  mines  because  larger  particles  would  settle  out. 

Annual  SO2  concentrations  (Maps  4-12  and  4-13)  of  5  ug/m-^  would  be  far 
below  the  standard  of  80  ug/m-^ .   Maximiom  short-term  (24-hour  and  3-hour)  SO2 
concentrations  of  40  ug/m-^  and  250  ug/m-^  would  also  be  below  federal  and 
state  standards. 

Annual  NO2  concentrations  are  shown  on  Maps  4-14  through  4-16.   Power 
plants  and  vehicle  traffic  are  the  main  sources  of  NOjj  emissions.   Region-wide 
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concentrations  of  5  ug/m^  would  occur  by  1990.   Maximum  concentrations  of 
15  to  25  ug/m3  occurring  near  larger  towns  by  1990  would  remain  below 
the  federal  standard  of  100  ug/m^. 

The  highest  CO  concentrations  would  occur  around  the  larger  towns  in  the 
study  area.   Within  Ih   miles  of  Steamboat  Springs  and  Craig,  there  would  be 
8-hour  concentrations  of  approximately  4500  ug/m^ ,  and  1-hour  concentrations 
would  reach  7400  ug/m-^  by  1990.   All  short-term  CO  concentrations  would  remain 
well  below  the  8-hour  and  1-hour  standards  of  10,000  ug/m^  and  40,000  ug/m3 , 
respectively. 

The  estimated  baseline  concentration  for  NMHC  of  446  ug/m^  (3-hour 
average)  exceeds  the  federal  standard  of  150  ug/m^.   Although  the  federal  stan- 
dard applies  only  from  6:00  a.m.  to  9:00  a.m.,  all  NMHC  concentrations  would 
exceed  the  standard  because  of  the  high  baseline  concentration  around  towns. 
Around  Craig,  Meeker,  and  Steamboat  Springs,  3-hour  NMHC  concentrations  would 
be  approximately  600-700  ug/m^.   Concentrations  would  be  higher  in  the  immediate 
vicinity  {h   mile)  of  specific  sources.   These  high  concentrations  would  decrease 
to  baseline  levels  7  to  9  miles  from  towns. 

Concentrations  would  be  lower  around  smaller  towns ,  but  federal 
standards  would  continue  to  be  exceeded  due  to  high  baseline  concentrations. 
Concentrations  along  major  roadways  would  approach  500  ug/m-^ . 

Away  from  towns,  mines,  and  other  major  pollutant  sources,  annual 
horizontal  visibility  related  to  atmospheric  particulates  would  be  expected  to 
exceed  48  miles  almost  50  percent  of  the  time.   Close  to  individual  mines, 
atmospheric  particulate  concentrations  would  occasionally  exceed  the  annual 
standard  locally  with  visibility  of  20-25  miles.   TSP  concentrations  would 
be  markedly  less  even  short  distances  from  all  mines,  accompanied  by  increased 
visibility.   From  1  to  2  miles  from  even  the  largest  mine  in  the  study  area, 
annual  visibility  should  reach  or  exceed  35  miles. 

Reduced  visibility  would  extend  greater  distances  around  towns.   Vis- 
ibility of  43  miles  or  less  would  occur  within  an  8-mile  radius  of  Craig, 
and  within  a  somewhat  smaller  area  around  other  towns  in  the  study  area. 

Greater  reduction  in  visibility  could  occur  near  specific  sources  within 
towns,  but  it  would  be  very  localized. 

Visibility  could  be  as  low  as  7  miles  at  distances  of  about  a  half  m>ile 
from  larger  mines,  but  it  would  be  highly  localized  and  short-term.   In  many 
cases,  reductions  in  visibility  around  miles  would  not  be  apparent  because 
lines  of  sight  would  be  obstructed  by  canyons,  mountains,  and  other  complex 
terrain  features. 


Resultant  Climate 

The  proposed  mines  would  not  significantly  modify  the  climate  and 
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meteorology  of  the  study  area. 

Temporary  loss  of  vegetation  in  mining  areas  may  slightly  decrease  the 
amount  of  moisture  locally  available  for  the  formation  of  thunderstorms  during 
the  late  spring  and  early  summer.   However,  the  exposed  soil  would  enhance 
convective  heating,  which  contributes  significantly  to  thunderstorm  formation. 
Any  increase  of  thunderstorms  caused  by  the  lack  of  vegetation  would  be 
extremely  localized. 

The  redistribution  of  soils  and  other  materials  at  the  mines,  railroad, 
and  transmission  lines  in  the  study  area  could  cause  small  changes  in  the 
local  climate.   The  modification  of  surface  contours  and  albedo  could  result 
in  local  changes  in  wind  speeds  and  direction,  temperatures,  and  relative 
humidity. 


4-48 


SOILS 


Soils  in  the  study  area  would  be  most  significantly  affected  by 
surface  disturbance  during  overburden  removal  to  reach  the  coal  beds 
and  construction  of  ancillary  facilities  and  housing.   Estimates  are 
that  cumulative  mid- level  land  disturbance  from  production  of  coal  and 
related  development  would  occur  on  7,900  acres  during  1978-80,  11,810 
acres  during  1981-85,  and  9,060  acres  during  1986-90.   Total  disturbance 
would  be  28,770  acres  by  1990  (Table  1-6).   That  portion  disturbed  by 
additional  development  of  federal  coal  at  mid- level  would  be  1,610  acres 
during  1978-80,  4,345  acres  during  1981-85,  and  3,455  acres  during  1986-90. 
Total  disturbance  from  additional  development  of  federal  coal  at  mid-level 
would  be  9,410  acres  (Tables  1-6  and  1-7). 

Surface  mining  disturbance  would  involve  the  removal  of  large 
amounts  of  soil,  with  major  impacts  being  loss  of  soil,  loss  of  natural 
soils  integrity,  and  temporary  disruption  of  soil  productivity.   The 
disturbance  from  surface  mining  would  be  3,280  acres  from  1978-80, 
7,310  acres  from  1981-85,  and  7,330  acres  from  1986-90,  totaling  17,920. 
Additional  federal  coal  at  mid- level  would  account  for  470  acres  from  1978-80, 
2,030  acres  from  1981-85,  and  2,500  acres  from  1986-90,  totaling  5,000  acres. 

Loss  of  soil  would  result  from  wind  and  water  action  on  the  variety 
of  soil  textures  exposed  during  removal,  stockpiling,  or  redistribution. 
Due  to  the  variable  nature  of  wind  velocity,  the  erosive  force  could 
detach  the  finer  soil  fraction  and  suspend  those  soil  particles  in  the  air, 
adversely  affecting  air  quality  and  increasing  soil  loss.  Additionally, 
water  movement,  accelerated  by  loss  of  vegetative  cover,  would  remove  ex- 
posed soil  during  high  intensity  storms,  possibly  forming  gullies.   Soil 
loss  by  water  is  assumed  to  be  limited  to  mine  sites,  as  regulations  30  CFR 
715.17(a)  and  717.17(a)  require  all  surface  drainage  from  areas  disturbed 
by  coal  mining  to  pass  through  sedimentation  ponds  (see  Chapter  3,  Water 
Resources,  Interception  and  Diversion  of  Runoff).   However,  on-site  soil 
loss  is  to  some  extent  unavoidable  and  could  hamper  reclamation  and  reduce 
soil  productivity  by  erosion  of  nutrient  rich  topsoils  from  reclaimed  areas. 

Any  soil  material  from  sediment  ponds  that  is  redistributed  will  be  a 
mixture  of  all  soils  from  a  particular  mined  area  drainage,  generally  firmer 
in  texture,  and  may  not  reflect  the  higher  quality  of  the  original  topsoil. 
All  areas  surface  mined  at  mid-level  would  be  susceptible  to  mine  site 
erosion,  resulting  in  soil  mixing.   Due  to  the  unpredictable  nature  of 
wind  and  water  the  magnitude  of  on-site  soil  losses  and  reduction  in 
soil  productivity  cannot  be  calculated,  but  they  should  be  minimal 
because  OSM  regulations  (715.16(a)  and  715.16(b))  stipulate  that  topsoil 
that  has  been  removed  and  stockpiled  be  protected  from  wind  and  water  erosion 
by  revegetation. 
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Loss  of  natural  soil  integrity  and  creation  of  new  soil  complexes 
would  result  from  all  surface  mining  disturbance,  altering  naturally 
developed  soil  horizons,  structure,  permeability,  infiltration,  parent 
material,  and  soil  micro-climates  established  over  geologic  time. 
Significant  mixing  of  soil  horizons  would  only  result  when  soils  have  thin 
A  horizons  of  less  than  6  inches.   As  provided  by  the  federal  regulations, 
the  A  horizon  would  be  mixed  and  diluted  with  the  underlying  horizon  (B  or  C) , 
to  total  6  inches,  to  obtain  a  sufficient  amount  of  topsoil  to  eventually 
become  an  adequate  surface  horizon.   Such  mixing  would  result  in  dilution 
of  any  organic  matter  or  nutrient  rich  A  horizon  material  and  possible  textural 
mixing,  which  could  affect  soil  productivity  for  several  years.   Presently, 
detailed  data  is  not  available  to  determine  amount  of  mixing  of  thin  A  horizons. 

As  mitigated  by  federal  regulations  (30  CFR  700) ,  soil  productivity  would  be 
temporarily  disrupted  between  initial  disturbance  and  the  revegetation  stage 
when  disturbed  areas  would  be  restored  and  capable  of  supporting  post-mining 
land  use.   Short-term  reduction  in  soil  productivity  is  a  direct  result  of 
disturbing  and  altering  the  natural  soil,  with  the  short-term  loss  of  vegetation 
depending  upon  reclamation  success.   The  impacts  of  short-term  loss  of  soil 
productivity  at  mid-level  are  indicated  elsewhere  in  this  chapter  (see  Vegetation 
and  Wildlife  sections  for  significance  of  forage  and  browse  lost) . 

In  addition  to  soil  disturbed  by  surface  mining,  soil  would  be  permanently 
disturbed  from  ancillary  developments,  including  railroads,  roads,  surface  and 
underground  mine  facilities  and  new  housing  developments.  Cumulative  mid-level 
pemnanent  surface  disturbance  from  related  angillary  and  housing  development 
would  be  2,740  acres  from  1978-80,  4,500  acres  from  1981-85,  and  1,730  acres  from 
1986-90.   Total  disturbance  of  this  development  would  be  8,970  acres.   Permanent 
disturbance  related  to  additional  development  of  federal  coal  at  mid-level 
would  be  1,140  acres  from  1978-80,  2,315  acres  from  1981-85,  and  955  acres  from 
1985-90,  totaling  4,410  acres.   All  of  this  disturbance  would  result  in  permanent 
loss  of  productive  soil  (Table  1-4  and  1-6  contain  itemized  disturbance  figures) . 

New  housing  developments  would  probably  occur  close  to  creeks 
and  rivers,  increasing  sediment  loads  (see  Water  Resources  and  Aquatic 
Biology) .   Loss  of  natural  soil  and  creation  of  new  soil  complexes 
would  take  place  on  all  the  areas  disturbed.   All  soil  surface  permanently 
lost  would  mean  loss  of  soil  productivity  with  respect  to  premining 
land  use  and  condition  (see  Vegetation  and  Wildlife) .   As  population  increases 
with  coal  development,  higher  recreational  demands  such  as  off-road  vehicle 
use  would  cause  soil  compaction  in  localized  areas  of  use  and  increase  soil 
loss  (see  Recreation) .   Soil  loss  from  increased  off-road  vehicle  use  as  it 
relates  to  coal  development  in  this  study  area  is  not  quantifiable. 

Soil  disturbance  would  occur  around  areas  of  coal  development 
(southwest  Routt  County,  southeast  Moffat  County,  and  the  area  north- 
east of  Meeker)  and  areas  of  population  growth  (Meeker,  Craig,  Hayden, 
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and  Steamboat  Springs) .   Soils  affected  in  the  study  area  are  indicated  on 

Map  1-1  (Appendix  C) ,  location  of  mines  for  mid-level  on  Foldout  8,  Appendix 

B,  NWCCPES,  General  Soil  Map.   Descriptions  of  soil  associations  including 

their  characteristics  and  reclamation  potentials  appear  in  Table  2-21. 

The  soil  associations  expected  to  be  affected  at  mid-level  coal  development 

and  estimated  surface  coverage  are  #59  (50  percent) ,  #62  (30  percent) , 

#21  (15  percent) ,  and  #35  (5  percent) . 

Soil  association  #59,  a  Mollisol,  is  a  good  source  of  topsoil  due  to 
the  good  quality  loam  surface  textures  developed  under  a  15-20  inch  pre- 
cipitation zone  and  a  mountain  shriib  vegetative  type,  which  is  a  high  organic 
matter  contributor.   In  a  portion  of  the  50  percent  of  the  mid- level  coal 
development  area  covered  by  soil  association  #59,  steep  slopes  occur,  pro- 
hibiting topsoil  removal  or  requiring  slope  stabilizing  techniques  such  as 
mulching  if  the  landscape  is  returned  to  the  original  steep  topography. 
Soil  erosion  would  be  the  direct  result  of  excessive  slopes. 

The  finer  clay  fraction  of  soil  association  #21,  an  Aridisol,  and  #62, 
a  Mollisol,  (totaling  45  percent  of  mid- level  coal  development  area) ,  could 
present  erosion  problems  during  topsoil  removal,  storage,  and  redistribution. 
Clayey  textures  are  highly  susceptible  to  water  and  wind  erosion.   Clayey 
soils  have  an  inability  to  absorb  water  rapidly  during  high  intensity  storms. 
This  characteristic  increases  the  volume  of  surface  runoff  and  the  rapidity  of 
flow  over  the  land  surface.   Soil  particles  are  more  easily  dislocated  by  this 
flow  as  well  as  being  more  susceptible  to  wind  action.   To  avoid  excessive 
erosion,  the  amount  of  exposed  bare  soil  during  revegetation  and  topsoil 
removal  must  be  limited  as  well  as  establishing  a  quick,  protective,  vegetative 
cover  on  stockpiles  and  replaced  topsoil.   Other  undesirable  characteristics  of 
clayey  textures  are  ease  of  compaction  by  heavy  equipment  and  lack  of  ability 
to  hold  soil  moisture,  diminishing  the  amount  available  to  plants.   Overall, 
soil  associations  #21  and  #62  have  a  good  potential  for  reclamation,  providing 
all  precautions  are  taken  to  overcome  undesirable  effects  of  clayey  textures . 

Soil  association  #35,  an  Entisol,  (totaling  5  percent  of  mid-level  coal 
development  area) ,  has  a  good  potential  for  reclamation,  except  for  its  limited 
capacity  to  retain  moisture  during  June  and  July.   During  this  period,  retention 
of  moisture  by  soils  is  important  to  survival  of  vegetation. 

Overall  the  reclamation  potential  in  the  study  area  is  good, 
but  due  to  the  broad  soil  mapping  units,  mines  could  easily  be 

developed  on  inclusions  rather  than  on  the  major  soil  components.   To  actually 
quantify  impacts  in  any  specific  coal  development  area,  a  detailed  soil  survey, 
as  required  by  OSM  regulations,  is  needed  to  complement  a  cumulative  soil 
association  analysis.   This  would  be  necessary  to  further  identify  soil  types, 
distribution,  physical  and  chemical  characteristics,  inclusions,  and 
reclamation  potentials.   A  detailed  soil  survey  would  provide  the 
necessary  premining  guide  for  identifying  undisturbed  soil  characteristics 
to  aid  in  reclamation. 
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VEGETATION 


Development  of  coal  in  the  study  area  would  result  in  both  temporary 
and  permanent  impacts  to  vegetation.   Where  the  vegetation  would  be  removed  from 
an  area  which  would  be  reclaimed,  such  as  a  surface  mine,  the  loss  would  be 
considered  temporary.   Where  vegetation  would  be  removed  for  developments  of  a 
long-term  nature  such  as  shop  and  office  buildings  for  a  mine  or  housing 
developments,  the  loss  would  be  considered  permanent. 

Development  of  coal  resources  at  the  mid-level  would  cause  the 
temporary  disturbance  of  5,160  acres  of  vegetation  by  1980,  an  additional 
7,310  acres  by  1985,  and  an  additional  7,330  acres  by  1990,  totaling  19,800  acres 
by  1990.   Of  this  acreage,  development  of  additional  federal  coal  would 
temporarily  disturb  470  acres  by  1980,  an  additional  2,030  acres  by  1985,  and 
an  additional  2,500  acres  by  1990,  totaling  5,000  acres  by  1990. 

The  process  of  revegetation  of  the  above  disturbed  acreage  would  be  expected 
to  have  begun  on  200  acres  by  1980,  an  additional  5,150  acres  by  1985,  and  an 
additional  7,310  acres  by  1990,  totaling  12,670  acres  by  1990.   Of  the  acreage, 
revegetation  is  expected  to  have  begun  on  100  acres  of  lands  disturbed  by 
additional  federal  coal  by  1980,  an  additional  470  acres  by  1985,  and  an 
additional  2,030  acres  by  1990,  totaling  2,600  acres  by  1990. 

Development  of  coal  resources  along  with  ancillary  facilities  and  housing 
would  cause  the  permanent  loss  of  2,740  acres, of  vegetation  by  1980,  an 
additional  4,500  acres  by  1985,  and  an  additional  1,730  acres  by  1990  for 
a  total  peinnanent  loss  of  8,970  acres  by  1990.   Development  of  additional 
federal  coal  would  account  for  1,140  acres  of  the  permanent  loss  of  vegetation 
by  1980,  an  additional  2,315  acres  by  1985,  and  an  additional  955  acres  by 
1990,  totaling  4,410  acres  by  1990.   These  acreages  and  types  of  vegetation 
disturbance  can  be  found  in  Tables  1-4  and  1-6. 

Disturbance  to  vegetation  would  be  expected  to  involve  the  following 
vegetative  types:   sagebrush,  43  percent  (0.55  percent  of  this  type  in  the 
total  study  area  (northwest  Colorado));  mountain  shrub,  25  percent  (1.08 
percent  of  this  type  in  the  study  area);  aspen,  9  percent  (1.48  percent  of 
this  type  in  the  study  area);  creek  bottom,  6  percent  (7,6  percent  of  this 
type  in  the  study  area);  cropland,  15  percent  (2.4  percent  of  this  type  in 
the  study  area) ;  pinyon- juniper ,  2  percent  (0.08  percent  of  this  type  in 
the  study  area) . 

A  direct  result  from  the  removal  of  vegetation  would  be  loss  of 
production  for  grazing  livestock  and  wildlife.   Each  vegetative  type 
is  calculated  as  having  a  certain  number  of  acres  per  animal  unit  month 
(AUM) .   The  sagebrush  type  has  8  acres  per  AUM,  mountain  shrub  type 
6  acres  per  AUM,  aspen  woodlands  type  3  acres  per  AUM,  and  creek  bottom 
type  1  acre  per  AUM. 
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Temporary  disturbance  of  vegetation  would  result  in  a  loss  of  vegetative 
production.   A  period  of  approximately  four  years  following  the  time  of  dis- 
turbance would  occur  before  reclamation  would  have  progressed  sufficiently 
to  permit  grazing.   The  temporary  disturbance  to  vegetation  which  would  occur 
by  1980  would  result  in  an  eventual  loss  of  3,830  AUMs ,  the  additional  dis- 
turbance to  vegetation  occurring  by  1985  would  result  in  a  loss  of  5,420  AUMs, 
and  the  disturbance  to  vegetation  by  1990  would  result  in  5,440  AUMs  lost  for 
a  total  of  14,690  AUMs  lost.   Of  this,  development  of  additional  federal  coal 
would  account  for  350  AUMs  by  1980,  1,510  AUMs  by  1985,  and  1,860  AUMs  by  1990, 
totaling  3,720  AUMs  lost  (Table  4-16). 

The  permanent  loss  of  production  resulting  from  the  permanent  loss  of 
vegetation  would  be  510  AUMs  per  year  by  1980,  1,340  AUMs  per  year  by  1985, 
and  1,660  AUMs  per  year  by  1990.   Development  of  additional  federal  coal  would 
account  for  210  AUMs  per  year  of  this  loss  by  1980,  640  AUMs  per  year  by  1985, 
and  820  AUMs  per  year  by  1990  (Table  4-16) . 


TABLE  4-16 

CUMULATIVE  LOSS  OF  VEGETATION  PRODUCTION  (AUMs) 
RESULTING  FROM  MID-LEVEL  DEVELOPMENT 


Production 1980 1985 1990 

Temporary  (all  coal- 
related  development)     3,830  9,250  14,690 

Permanent  per  year 

(all  coal-related 

development)  510  1,340  1,660 

Temporary  (additional 

development  of  federal 

coal)  350  1,860  3,720 

Permanent  per  year 
(additional  devel- 
opment of  federal  coal)    210  640  820 
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Loss  of  production  for  livestock  and  wildlife  would  mean  fewer  niambers 
of  each  in  the  areas  of  coal  development  -  southwest  Routt  County,  southeast 
Moffat  County,  and  the  area  northeast  of  Meeker  in  Rio  Blanco  County.   This 
loss  of  production  could  be  significant  to  livestock  producers  whose  operations 
are  affected.   The  significance  to  an  individual  operator  would  be  proportional 
to  the  area  of  his  operation  lost  (see  Domestic  Fauna) .   The  impact  of  lost 
production  to  wildlife  would  not  be  significant  compared  to  the  total  wildlife 
populations  of  the  study  area  (see  Wildlife) , 

Total  removal  of  native  vegetation  from  an  area  would  result  in 
additional  impacts  on  the  vegetative  ecosystem.   There  would  be  loss  of 
a  diverse  vegetation  capable  of  withstanding  climatic  extremes  and 
utilizing  precipitation  and  sunlight  throughout  the  growing  season.   There 
would  also  be  a  loss  of  the  present  vegetative  successional  stage.   The 
present  vegetative  successional  stage  has  been  reached  slowly  as  a  variety 
of  plants  suited  to  a  particular  site  have  become  established.   When  a  site 
is  revegetated,  a  relatively  small  number  of  species  would  be  used,  those  that 
can  establish  themselves  in  an  open  area  such  as  the  grasses.   This  simpler 
vegetation  would  be  more  susceptible  to  climatic  extremes  and  diseases. 
Transplanting  of  trees  and  shrubs  on  a  site  could  speed  the  establishment  of  a 
more  diverse  vegetative  ecosystem. 

Loss  of  soil  productivity  (see  Soils)  would  affect  the  time  needed  to 
reestablish  vegetative  ecosystems.   Twenty  to  50  years  may  be  required  for 
vegetative  ecosystems  to  be  returned  to  their  previous  stage  of  successional 
development  on  strip  mined  lands,  depending  on  ,climatic  conditions  and  success 
of  reclamation.   Current  reclamation  practices  have  not  been  in  use  long  enough 
to  determine  whether  a  significant  number  of  native  plant  species  can  be  es- 
tablished on  reshaped  topsoil  spoils. 

With  the  loss  of  vegetation  on  the  site,  the  probability  of  increasing 
livestock  and  wildlife  numbers  on  adjacent  sites  is  high,  with  probable 
over  utilization  of  adjacent  sites.   Reclamation  could  reestablish  forage  after 
4  years,  however  (see  Domestic  Fauna) . 

Changes  in  ground  water  flows  which  may  result  from  mining  (see 
Water  Resources)  would  effect  vegetation.   Increases  near  the  surface 
would  increase  vigor  and  density  of  vegetation  while  a  loss  may  have 
the  opposite  effect.   The  location  of  these  impacts  attributable  to  changes 
in  ground  water  cannot  be  predicted  but  would  be  limited  to  the  area  of  coal 
development  and  are  not  expected  to  be  widespread  or  significant. 

Changes  in  surface  water  flows  would  be  limited  to  the  area  of  coal 
development  and  not  expected  to  be  significant  to  vegetation. 


Threatened  and  Endangered  Species 

Vegetation  has  not  been  studied  in  sufficient  depth  to  determine  locations 
of  threatened  or  endangered  species  within  the  study  area. 


4-54 


ANIMALS 


Wildlife 

Impacts  from  mid- level  coal  development  and  ancillary  activities 
would  have  adverse  effects  on  wildlife  habitat  and  species  in  the 
study  area.   All  of  the  wildlife  species  in  the  area  would  be  impacted 
from  the  permanent  loss  of  habitat  resulting  from  new  roads,  power  plants, 
railroads,  and  construction  of  housing  to  accommodate  population  growth. 
There  would  be  2,740  acres  of  habitat  permanently  removed  by  1980,  7,240 
acres  by  1985,  and  8,970  acres  by  1990.   In  addition  to  the  permanently  lost 
acreage,  there  would  be  a  temporary  disturbance  of  5,160  acres  by  1980, 
12,470  acres  by  1985,  and  19,800  acres  by  1990  from  power line  construction 
and  surface  mining. 

Portions  of  the  area  would  be  revegetated,  but  by  1990  none  of  the 
areas  would  be  considered  at  carrying  capacities  comparable  to  existing 
wildlife  habitat  communities.   It  would  take  30  to  70  years  to  establish 
comparable  wildlife  communities  since  the  majority  of  plant  species  used 
to  revegetate  the  mid- level  disturbed  areas  would  be  a  variety  of  grasses, 
forbs,  shriobs,  and  trees  with  a  small  percentage  returned  to  a  floral  comp- 
osition similar  to  what  presently  exists  in  mountain  shrub  communities.   By 
contrast,  it  would  take  less  time,  20  to  50  years,  to  establish  vegetation 
for  domestic  animals  because  wildlife  use  more  browse  species,  which  take 
longer  to  establish,  and  wildlife  are  not  as  easy  to  manipulate  as  domestic 
animals.   Eveiry  species  of  terrestrial  fauna  in  the  study  area,  listed  in 
Appendix  D  (NWCCRES) ,  would  be  affected  by  loss  of  habitat.   The  degree  of 
impact  would  depend  on  the  adaptability  of  the  species  involved  and  their 
mobility.   Because  of  a  lack  of  species  density  and  composition  data  for  the 
majority  of  wildlife  species  it  is  impossible  to  adequately  estimate  the 
reduction  in  carrying  capacity  for  most  non-game  species  that  would  result 
from  mid-level  coal  development.   Most  species  fit  into  relatively 
narrow  habitat  niches.   Those  species  closely  associated  with  sagebrush 
and  mountain  shrub  habitat  types  would  be  the  most  severely  impacted  by 
coal  development  while  species  associated  with  grasslands  would  be  ad- 
versely impacted  during  mining  but  beneficially  impacted  after  revegetation 
(Appendix  D,  NWCCRES) . 

Permanently  lost  habitat  would  have  the  most  significant  impact 
on  game  species  such  as  elk,  mule  deer,  antelope,  and  sage  grouse.  Most 
of  the  loss  would  accrue  to  the  sagebrush,  mountain  shriob,  and  aspen 
habitat  types,  which  now  constitute  deer  and  elk  winter  range.   This 
loss  would  be  6,100  acres,  only  0.22  percent  of  this  habitat  in  the  entire 
study  area.   Permanent  loss  of  habitat  would  probably  result  in  the  loss 
of  some  wildlife.   This  loss  would  not  be  significant;  it  would  be  small 
compared  to  the  number  of  animals  presently  lost  each  year  to  car-animal 
collisions  between  Craig  and  the  Wyoming  border.   Elk  and  antelope  would  be 
displaced  to  surrounding  areas.   There  would  be  a  loss  of  some  mule  deer. 
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since  the  population  is  near  carrying  capacity  on  critical  habitat  sites. 
Some  sage  grouse  would  also  be  lost,  since  the  loss  of  habitat  would  result 
in  destruction  of  strutting  grounds,  which  are  critical  for  production. 
The  estimates  in  Table  4-17  do  not  represent  total  loss  of  animals  up 
to  1990  but  only  loss  of  sufficient  habitat  to  support  these  animals. 

The  reason  for  the  difference  in  permanent  habitat  lost  is  that  the 
entire  study  area  is  mule  deer  habitat  but  only  portions  of  the  area  are 
habitat  for  elk,  antelope  and  sage  grouse.  Of  the  total  acreage  of  deer 
habitat  permanently  lost,  30  percent  is  critical  habitat,  which  would 
result  in  a  direct  loss  of  27  deer  by  1980,  70  deer  by  1985,  and  88  deer 
by  1990.  This  loss  is  due  to  the  surrounding  area  not  being  capable  of 
absorbing  the  displaced  deer. 


TABLE  4-17 

PERMANENT  LOSS  OF  HABITAT  AND  DISPLACEMENT  OF 
INDIVIDUALS  FOR  GAME  SPECIES 


Numbers 

of  individuals 

Acres 

of 

habitat  perman- 

Specj 

Les 

di 

splaced 

ently  lost 

1980 

198^ 

) 

1990 

1980 

1985 

1990 

Elk 

12 

30 

1/ 

40 

1/ 

1,260 

3,330 

1/ 

4,130 

1/ 

Mule 

Deer 

54 

140 

1/ 

175 

1/ 

2,740 

7,240 

1/ 

8,970 

1/ 

Antelope 

3 

7 

1/ 

9 

1/ 

550 

1,450 

1/ 

1,795 

1/ 

Sage 

Grouse 

2/ 

14 

36 

1/ 

45 

1/ 

820 

2,170 

1/ 

2,690 

1/ 

V  This  is  a  cumulative  loss  from  1978  to  1985  to  1990, 
2/  Loss  of  birds  is  a  direct  loss  of  strutting  grounds, 


In  addition  to  permanently  lost  acreage.  Table  4-18  shows  the 
acreage  temporarily  disturbed  during  mining  and  construction. 
Revegetation  would  be  going  on  simultaneously  with  new  disturbance  but 
would  not  create  carrying  capacities  capable  of  supporting  existing 
population  before  1990.   The  revegetation  process  would  restore  100  acres 
by  1980,  570  acres  by  1985,  and  2,600  acres  by  1990.   Table  4-18 
shows  the  total  acres  disturbed,  acres  disturbed  by  species,  and  individual 
nixmbers  to  be  displaced. 

These  species  should  be  absorbed  by  the  surrounding  range.   Winter 
range  for  elk,  mule  deer,  and  antelope  is  critical  habitat.   Their  winter 
range  contains  sagebrush,  mountain  shrub,  and  aspen  types.   These  types 
make  up  about  13,525  acres  of  the  19,800  total  acres  that  would  be 
temporarily  disturbed  by  mining.   This  13,525  acres  is  about  0.5  percent 
of  the  total  sagebrush,  mountain  shrub,  and  aspen  types  available  to 
these  animals  in  the  study  area. 
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TABLE  4-18 

TEMPORARY  DISTURBANCE  OF  HABITAT  AND  DISPLACEMENT  OF 
SPECIES  ON  A  CUMULATIVE  BASIS 


Numbers 

of  ind: 

ividuals 

Acres 

of  habitat  temporarily 

Species 

displ 

aced 

disturbed 

1980 

1985 

1990 

1980 

1985 

1990 

Elk 

22 

54 

85 

2,374 

5,736 

9,110 

Mule  Deer 

100 

245 

390 

5,160 

12,470 

19,800 

Antelope 

5 

12 

20 

1,030 

2,495 

3,960 

Sage  Grouse 

1/ 

26 

60 

100 

1,550 

3,740 

5,940 

1/   Sage  grouse  loss  is  due  to  a  loss  of  three  strutting  grounds. 

Sage  grouse  losses  would  probably  be  permanent  because  of  the  loss  of 
strutting  grounds,  which  are  critical  to  their  survival. 

Legal  and  illegal  hunting  pressure  would  be  expected  to  increase  with 
the  influx  in  the  local  human  population. 

Animal  harassment  would  be  expected  to  increase  as  more  people  spend 
their  leisure  time  in  the  country,  either  on  the  roads  or  in  off-road 
vehicles,  mainly  snowmobiles.   Based  on  a  current  estimate  from  the  Colorado 
Division  of  Wildlife  of  600  road  kills  per  year  of  big  game  animals  and  the 
estimated  increased  traffic  volxomes  shown  in  the  Transportation  section 
of  this  chapter,  development  of  additional  federal  coal  would  raise  annual 
big  game  road  kills  in  the  study  area  to  1,000  by  1980,  1,100  by  1985,  and 
1,250  animals  by  1990.   Despite  this  increase,  and  loss  of  species  from 
habitat  disruption  and  harrassment,  losses  due  to  development  at  mid-level 
would  not  be  significant  compared  to  total  wildlife  populations. 

Many  animals  would  be  destroyed  during  mining,  road  and  railroad 
construction,  and  building  of  homes,  schools,  powerplants,  etc.   The  less 
mobile  faunal  species  such  as  reptiles,  invertebrates,  and  small 
mammals  would  not  be  able  to  flee  and  would  be  destroyed.   The  larger 
and  more  mobile  species  such  as  deer,  elk,  coyote,  and  grouse  and  other 
birds  would  be  able  to  move  onto  adjacent  lands.   These  displaced  animals 
would  move  into  a  less  suitable  location  or  an  area  that  is  already 
supporting  populations  in  balance  with  their  habitat.   All  or  most  of  the 
displaced  animals  eventually  could  be  lost  as  the  total  population  would 
begin  to  adjust  to  the  carrying  capacity  of  the  species'  habitat  and  as 
interspecific  and  intraspecif ic  intolerances  would  be  resolved.   The 
animals  displaced  would  be  in  unfamiliar  territories,  and  studies  have 
indicated  that  most  dislocated  wildlife  species  are  more  vulnerable  to 
predation  than  within  their  home  ranges. 
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Food  and  cover  shortages  as  well  as  spread  of  disease  and  parasites 
would  also  increase  as  population  densities  became  greater. 

Impacts  on  wildlife  related  to  the  increased  noise  level,  especially 
around  the  mine  area,  could  alter  feeding  and  movement  patterns  for  a 
variety  of  species. 

Degradation  of  surface  water  would  adversely  impact  terrestrial 
wildlife,  by  degrading  the  habitat  of  invertebrates,  a  major  food  item 
of  a  variety  of  terrestrial  wildlife. 

Fences  on  private  surfaces  which  would  not  meet  BLM  Manual  1737  speci- 
fications from  the  BLM  manual  would  account  for  the  loss  of  some  wildlife 
species.   These  specifications  should  mitigate  approximately  90  percent  of 
the  fence  kill  loss. 

Additional  development  of  federal  coal  at  mid- level  would  result  in  the 
same  types  of  impacts  for  c\amulative  development  at  mid- level,  but  smaller 
in  magnitude.   Additional  development  of  federal  coal  would  result  in  a  total 
disturbance  of  1,610  acres  by  1980,  5,955  acres  by  1985,  and  9,410  acres 
by  1990.   This  is  only  20  percent  of  total  mid-level  disturbance  by  1980, 
30  percent  of  mid- level  by  1985,  and  33  percent  of  mid- level  by  1990. 
These  percentages  would  also  apply  to  the  relative  adverse  impact  of  add- 
itional development  of  federal  coal  on  animal  populations. 

The  permanently  removed  habitat  from  additional  development  of  federal 
coal  at  mid-level  would  be  1,140  acres  by  1980,  3,455  acres  by  1985,  and  4,410 
acres  by  1990.   This  represents  34  percent,  49  percent,  and  50  percent 
of  the  impacts  resulting  from  cumulative  m.id-level  development  by  1980, 
1985,  and  1990,  respectively. 

Half  of  all  wildlife  displaced  permanently  would  be  lost  (Table  4-17) . 
Elk  lost  would  be  6  by  1980,  15  by  1985,  and  20  by  1990.   Deer  lost:   27 
by  1980,  70  by  1985,  and  87  by  1990.   Sage  grouse  lost:   7  by  1980,  18  by 
1985,  and  22  by  1990.   Loss  of  antelope  would  be  negligible. 

One-third  of  all  wildlife  temporarily  displaced  would  be  lost  (Table  4-14) 
Elk  lost  would  be  7  by  1980,  16  by  1985,  and  25  by  1990.   Deer  lost:   30  by 
1980,  74  by  1985,  and  120  by  1990.   Sage  grouse  lost:   8  by  1980,  18  by  1985, 
and  30  by  1990.   Antelope  losses  would  be  negligible. 

The  losses  of  these  individuals  would  not  be  significant  compared 
to  the  total  population  of  these  wildlife  species  in  the  study  area.   For 
example,  the  loss  of  120  deer  by  1990  averages  10  deer  lost  per  year  from 
1978  to  1990.   This  is  not  significant  compared  to  losses  from  disease, 
old  age,  hunting,  poaching,  harrassment,  and  animal-vehicle  collisions. 
Significance  of  the  losses  of  elk,  antelope,  and  sage  grouse  is  even  smaller. 


Threatened  and  Endangered  Species 

Threatened  and  endangered  species  would  not  be  affected  by  additional 
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development  of  federal  coal.   Six  species  of  endangered  wildlife  are  known  or 
believed  to  inhabit  the  study  area.   Four  of  the  species  are  on  the  U.S. 
Department  of  the  Interior's  list  of  endangered  fauna.   These  are  the 
American  peregrine  falcon  (Falco  peregrinus) ,  the  black-footed  ferret 
(Mustela  nigripes) ,  the  whooping  crane  (Grus  americana) ,  and  the  bald 
eagle  (Haliacetus  leucoephalus ) .   The  other  two,  the  river  otter  (Lutra 
canadensis)  and  the  greater  sandhill  crane  (Grus  canadensis  tabida)  are 
on  the  State  of  Colorado's  endangered  fauna  list. 
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Domestic  Fauna 

Coal  development  and  related  activities  would  affect  the  livestock 
industry  of  northwestern  Colorado.   Many  county  roads  and  state  highways 
in  the  study  area  are  used  to  trail  livestock  from  one  area  to  another. 
Livestock  also  occasionally  find  their  way  out  of  fenced  ranges  and  onto 
roadways.   This  results  in  some  animals  being  killed  in  collisions  with 
vehicles .   Records  have  not  been  kept  of  these  incidences  and  the  number 
of  livestock  lost  is  not  known.   With  the  increased  vehicle  traffic  dis- 
cussed in  the  Transportation  Networks  section  of  this  chapter,  loss  of 
livestock  would  increase.   The  loss  of  an  animal  represents  an  economic 
loss  to  the  owner.   In  the  study  area  as  a  whole,  these  losses  are  not 
expected  to  be  significant  at  the  mid- level  development.   Accidential  ani- 
mal deaths  would  also  be  more  likely  from  hunting-related  activities.   Rust- 
ling of  livestock  and  damage  to  fences  and  other  range  improvement  facilities 
would  probably  result  from  increases  in  human  population  and  its  use  of  the 
region.   There  are  no  estimates  of  these  increases  available,  but  they  are 
not  expected  to  be  significant. 

Loss  of  vegetative  production  measured  in  animal  unit  months  (AUMs) , 
discussed  in  the  Vegetation  section  of  this  chapter,  would  decrease  the 
numbers  of  livestock  that  could  be  grazed  in  the  areas  of  coal  mining. 
These  areas  are  southwest  Routt  county,  southeast  Moffat  county,  and  the 
area  northeast  of  Meeker  in  Rio  Blanco  county.   For  specific  losses  of  AUMs 
attributable  to  mid- level  development,  see  the  Vegetation  section  of  this 
chapter  and  Table  4-16.   This  loss  of  production  could  be  significant  to 
an  individual  livestock  operator,  but  would  not  be  significant  regionally. 
The  significance  to  individual  operators  cannot  be  determined  until  coal 
mining  operations  are  specifically  proposed.   For  further  discussion  of 
economic  impacts  to  livestock  operations,  see  the  Socio-Economic  section 
of  this  chapter. 

Within  the  study  area,  approximately  ninety  percent  of  the  livestock 
grazing  occurs  on  spring-sumir.er-fall  ranges.   This  range  is  normally  not 
available  for  winter  use  due  to  heavy  snow  accumulations.   Almost  all  of 
the  loss  of  AUMs  is  expected  to  occur  due  to  mid-level  coal  development  on 
spring- Slammer- fall  range. 

Changes  in  surface  water  and  ground  water  as  discussed  under  the 
Water  Resources  section  of  this  chapter  could  have  an  effect  on  livestock 
distribution  near  areas  of  coal  development.   The  loss  of  small  impound- 
ments of  water  or  water  flow  from  wells  supplying  livestock  could  cause 
a  reduction  in  numbers  of  livestock  that  could  be  supported  in  a  given 
area.   Due  to  the  unpredictable  nature  of  impacts  to  these  water  supplies, 
it  is  not  known  if  there  would  be  a  significant  impact  to  livestock  oper- 
ations.  Effects  of  ground-water  on  vegetation  are  not  expected  to  be 
significant  to  livestock. 
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Aquatic  Biology 

As  additional  coal  development  takes  place  in  the  study  area  adverse 
impacts  to  aquatic  biology  would  result  from  population  growth  and 
developments  ancillary  to  coal  mining  such  as  housing  developments,  power 
plants,  and  railroads.   These  developments  would  result  in  a  permanent 
loss  of  aquatic  habitat  due  to  disturbance  of  land  -  165  acres  by  1980, 
435  acres  by  1985,  and  540  acres  by  1990.   Disturbance  due  to  development 
of  additional  federal  coal  would  be  70  acres  by  1980,  200  acres  by  1985,  and 
265  acres  by  1990.   Destruction  of  habitat  from  accompanying  increases  in 
stream  sedimentation  during  construction  of  roads,  power  plants,  railroads, 
and  housing  developments  would  be  localized  and  short-term. 

Population  growth  would  result  in  water  treatment  facilities  being 
progressively  overloaded  and  therefore  water  quality  being  degraded  below 
population  centers.  This  degradation  of  water  quality  would  be  long-term 
and  would  occur  principally  below  Craig,  Hayden,  Steamboat  Springs,  and 
Oak  Creek  on  the  Yampa  River  and  below  Meeker  on  the  White  River.  This 
impact  cannot  be  quantified  because  it  cannot  be  predicted  exactly  what 
types  of  facilities  would  be  constructed  to  treat  waste. 

Loss  of  aquatic  habitat  would  also  occur  due  to  developments  along 
perennial  streams  and  increases  in  agriculture-related  activities.   Con- 
struction of  housing  along  streams  would  permanently  claim  about  25  acres 
of  aquatic  habitat  by  1980,  135  acres  by  1985,  and  170  acres  by  1990.   Of 
this  total,  19  acres  would  be  attributable  to  development  of  additional 
federal  coal  by  1980,  66  acres  by  1985,  and  92  acres  by  1990.   As  a  result 
of  land  being  disturbed  for  new  housing,  there  would  be  more  concentrated 
use  of  aquatic  habitat  in  adjacent  areas.   There  would  also  be  a  direct 
loss  of  habitat  from  expansion  of  agriculture-related  activities  necessary 
to  support  new  population.   Domestic  animals  would  utilize  and  damage  already 
limited  riparian  habitat. 

The  multiple  impacts  of  population  growth  on  fisheries  are  not 
expected  to  be  of  any  significance,  however.   Areas  that  would  be 
principally  impacted  do  not  have  blue  ribbon  trout  fisheries.   Also, 
increases  in  sport  fishing  attributable  to  new  population  would  not 
greatly  affect  these  fisheries,  but  instead  would  increase  the  demand 
for  a  put- and- take  trout  fishery  near  the  major  population  centers. 

The  impacts  due  to  development  of  additional  federal  coal  in  comparison 
to  total  development  at  mid- level  are  shown  in  Table  4-19.   Development  of 
additional  federal  coal  would  represent  about  half  of  the  total  impacts  at 
mid- level. 


Threatened  and  Endangered  Species 

Threatened  and  endangered  species  of  aquatic  animals  found  in  the  study 
area  would  not  be  affected  by  additional  development  of  federal  coal.   The 
White  and  Yampa  Rivers  provide  habitat  for  the  Humpback  chub  (Gila  cypha)  and 
the  Colorado  River  squawfish  (Ptychocheilus  lucius) ,  which  are  on  the  U.S. 
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List  of  Endangered  Fauna  and  the  Colorado  List  of  Endangered  Species. 
The  White  and  Yampa  Rivers  also  provide  habitat  for  the  humpback  sucker 
(Xyraucher  texanus)  and  the  bony tail  chub  (Gila  elegans)   the  former  of 
which  is  on  the  Colorado  List  of  Threatened  Species,  the  latter  on  the 
Colorado  List  of  Endangered  Species.   Portions  of  these  rivers  that  are 
habitat  for  these  animals  would  not  be  affected  by  mining  and  related 
activities. 

TABLE  4-19 

AQUATIC  HABITAT  CUMULATIVE  IMPACTS  (ACRES) 


Impacts 


1980 


1985 


1990 


Impact  due  to  development  of 
additional  federal  coal 

Acres  peirmanently  disturbed 

Aquatic  habitat  lost 

Total  mid- level  scenario  impacts 

Acres  permanently  disturbed 

Aquatic  habitat  lost 


1,140  3,455  4,410 

70  200  265 

2,740  7,240  8,970 

165  435  540 
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CULTURAL  COMPONENTS 


Archeological  Resources 

The  beneficial  impacts  to  archeological  resources  from  the  projected 
mid-level  production  would  be  the  inventorying,  determining  of  significance, 
and  preserving  of  sites  in  and  around  federal  and  state  leases.   The 
archeological  sites  found  in  these  lease  areas,  however,  may  not  yield  as  much 
information  as  sites  chosen  according  to  research-oriented  criteria.   In 
addition,  there  are  other  factors  which  could  adversely  effect  the  quantity 
and  quality  of  the  data  gathered.   Where  excavation  would  be  required,  the 
immediate  benefits  would  be  published  information  and  physical  data  stored 
for  future  comparison  and  study,  but  limited  funding  for  excavation 
could  limit  or  preclude  ancillary  studies  which  could  yield  paleoecological 
data.   In  addition,  total  excavation  would  preclude  the  use  of  data  collection 
techniques  which  may  be  developed  in  the  future. 

Although  legislation  and  mitigation  require  protection  of  surface 
sites  on  federal  leases,  adverse  impacts  of  collection  from  and  digging 
into  sites  can  still  occur. 

Other  unmitigated  adverse  impacts  in  coal  development  areas  result  from 
mining  methods.   In  strip  mine  operations,  unidentified  surface  and  buried 
sites  within  the  pit  area  would  be  assumed  lost.   Although  lessees  of 
federal  coal  are  responsible  for  reporting  the  discovery  of  additional 
sites,  the  method  of  removing  vegetation  damages  the  integrity  of  sites 
and  the  methods  of  soil  removal  can  remove  whole  sites  without  them  being 
noticed.   Damage  to  and  loss  of  unidentified  sites  could  also  occur  beyond 
mining  areas,  during  construction  of  road,  railroad,  and  stream  protection 
devices.   Subsidence  above  underground  mines  is  another  threat  to  archeological 
resources.   Adverse  impacts  from  cracking  and  settling  due  to  subsidence 
are  similar  to  those  of  erosion  and  sedimentation. 

The  unmitigated  adverse  impacts  from  state  leasing  would  be  the  same 
as  those  possible  on  federal  leases.   Archeological  resources  on  private  coal 
leases  have  not  been  and  may  not  be  inventoried  because  there  is  no  legal 
requirement  that  they  be.   These  resources  would  be  assumed  lost. 

It  is  difficult  to  attempt  isolating  and  quantifying  what  additional 
impacts  result  directly  from  population  increase  due  to  coal  development. 
Additional  surveys  would  identify  more  sites  and  some  of  these 
would  be  eligible  to  the  National  Register  of  Historic  Places  (NRHP) . 
Population  growth  would  increase  the  possibility  of  vandalism  or  destruction 
of  rock  art  and  wickiups,  casual  collection  from  or  uncontrolled  digging 
into  sites,  and  damage  or  destruction  of  sites  by  off-road  vehicles. 
Population  growth  accompanying  coal  development  could  increase  such  losses 
not  only  in  the  study  area  but  throughout  northwestern  Colorado  and  perhaps 
bordering  areas  of  Utah  and  VJyoming.   The  very  existence  of  road  networks 
connecting  all  of  these  areas  allows  the  casual  collector  easy  access. 
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Growth  of  communities  along  the  Yampa  River  and  some  of  its  tributaries 
would  require  additional  land.   Since  archeological  resources  are  often  located 
along  perinanent  streams,  they  would  be  impacted.   Land  developed  without  federal 
assistance  or  involvement  would  not  be  surveyed  and  the  resources  would  be 
lost. 

There  is  no  feasible  way  to  assess  the  percentages  of  impacts  resulting 
from  additional  federal  coal  development.   Some  specific  impacts  resulting  from 
mid-level  production  can  be  identified,  but  most  of  the  federal  and  state 
coal  development  areas  have  not  yet  been  surveyed  and  no  predictive  model 
exists  to  estimate  site  density  or  pattern.   In  addition,  the  state  currently 
has  no  policy  requiring  survey.   There  is  also  no  legal  requirement  for  re- 
sources on  private  leases  or  in  areas  of  community  expansion  to  be  identified 
or  evaluated  for  significance. 

By  1980  six  private  leases  would  be  actively  mined.   Their  resources 
would  be  considered  lost.   The  three  state  leases  to  be  mined  have  not  been 
surveyed  and  cannot  be  assessed.   Sixteen  existing  federal  leases  and 
any  issued  short-term  leases  would  be  active  at  mid-level.   Eleven  of  the 
existing  leases  must  be  archeologically  surveyed.   Forty  sites  are  presently 
recorded  in  areas  of  development.   Six  sites  are  presently  recommended  for 
inclusion  on  NRHP:  5MF435,  5MF444,  5MF680,  5RT18,  5RT30  and  5RT32  (see  Table 
2-23) .   Despite  protective  mitigation,  casual  collecting  could  occur  at  all 
sites  that  are  not  preserved  through  excavation  and  inventory.    Rock  art 
at  several  sites  could  be  vandalized.   Unidentified  sites  within  the  pit 
areas  of  federal  and  state  leases  would  be  lost.   Community  expansion  would 
have  developed  400  acres,  of  this,  320  acres  would  be  attributable  to  develop- 
ment of  additional  federal  coal.   All  sites  that  may  exist  in  areas  of  community 
expansion  would  be  assumed  lost. 

By  1985  ten  private  leases  could  probably  be  mined;  their  sites  would  be 
considered  lost.   At  least  eighteen  existing  federal  leases  and  any  issued 
short-term  leases  would  be  active.   Fourteen  of  the  existing  federal  leases 
need  archeological  survey.   At  least  five  state  leases  would  be  mined.   These 
state  leases  have  not  been  surveyed.   Casual  collection  could  continue  to  occur 
at  all  sites  that  are  not  preserved  through  excavation  and  inventory.   Unident- 
ified sites  in  the  pit  areas  of  federal  and  state  leases  would  be  lost.   Community 
expansion  would  disturb  2,270  acres.   Of  this,  1,100  acres  would  be  due  to 
additional  development  of  federal  coal.   Sites  that  may  exist  in  areas  of 
community  expansion  would  be  assumed  lost. 

By  1990,  seven  private  leases  being  mined  in  1985  could  still  be  active. 
The  resources  on  all  ten  private  leases  would  be  considered  lost.   Thirteen 
existing  federal  leases  and  any  issued  short-term  leases  would  probably  be 
active.   Much  of  the  area  needs  to  be  archeologically  surveyed.   At  least 
four  state  leases  would  be  mined  and  active.   Surface  collection  could  continue 
to  occur  on  the  41  recorded  sites  and  any  additional  sites  found.   Unidentified 
sites  in  the  pit  areas  of  federal  and  state  leases  would  be  lost.   Community 
expansion  would  disturb  2,850  acres,  of  which  1,530  acres  would  be  attributable 
to  the  development  of  additional  federal  coal.   All  known  and  as-yet- to-be- 
discovered  sites  in  areas  of  community  expansion  would  be  assumed  lost. 
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The  majority  of  the  41  recorded  sites  appear  to  have  data  which  should  be 
important  in  describing  adaptations  of  Plains  Archaic  technology  that 
may  have  been  developed  in  the  eastern  portion  of  the  study  area  during  a 
span  of  5,000  years  ago  to  10,000  years  ago.   Data  from  these  sites  may  be 
valuable  to  prehistoric  reconstruction  within  the  study  area  and  within 
the  Northwestern  Plains.   Several  sites  document  the  activities  of  historic 
Utes  before  they  were  moved  to  a  reservation.   Data  from  these  resources  may 
be  important  to  reconstruction  of  Ute  culture  before  and  after  contact  with 
Europeans . 
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Historic  Resources 

The  most  damaging  direct  impact  would  result  from  earth  disturbance 
when  a  specific  mining  site  is  developed;  such  disturbance  includes  roads, 
haulways,  powerlines,  portals,  and  structures  all  of  which  could  destroy 
historic  sites  by  displacement.   Such  sites  could  also  be  harmed  by  s\ab- 
sidence,  but  this  impact  would  be  minimal  since  lands  subject  to  subsidence 
would  have  been  inventoried  and  those  sites  located  on  lands  prone  to  sub- 
sidence would  have  been  recorded  prior  to  development.   There  are  presently 
no  known  historic  sites  on  land  disturbed  by  mid- level  development  but 
examination  of  the  study  area  is  incomplete. 

Secondary  impacts  would  occur  when  development  changes  the  character 
of  a  region.   For  instance,  historic  sites  could  be  vandalised  at  increased 
rates  as  a  result  of  population  increases  and  the  attendant  visitor  use 
increases.   The  development  of  roads,  and  railroads,  would  degrade  the 
integrity  of  historic  sites  located  in  the  region  and  near  development  by 
altering  the  aesthetic  surrounding  (36  CFR  800.9) , 

A  less  obvious  secondary  impact  would  result  from  population  increases 
in  established  towns  such  as  Craig,  Steamboat  Springs,  Meeker,  and  Oak  Creek. 
New  construction  would  displace  older  buildings  and  sites.   However,  certain 
areas  both  on  the  city  and  county  level  that  are  classified  or  zoned  historic 
areas  would  be  protected  from  rapid  undisciplined  development. 
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Aesthetics 


Visual  Resources 

Impacts  to  the  study  area's  visual  resources  would  vary  with  the 
size  and  the  visual  sensitivity  of  specific  sites  of  additional  develop- 
ment of  federal  coal. 

There  are  several  activities  of  mining  that  would  create  stark  con- 
trasts to  the  existing  landscape.   Those  associated  with  surface  mining 
are: 

-  spoil  piles  or  dump  areas 

-  active  pit(s) 

-  clearings 

-  associated  haul  roads,  electrical  and  water  rights-of-way,  rail- 
roads 

-  associated  structures 

-  lights  at  night 

Those  associated  with  underground  mining  are: 

-  flat  areas  for: 

operations  structures 

coal  storage 

equipment  storage 

road,  rail,  and  electrical  and  water  rights-of-way 

Ratings  by  BLM's  Visual  Resource  Management  system  to  indicate 
adverse  impacts  of  additional  development  would  depend  on  the  determin- 
ation of  specific  sites  to  be  leased,  so  none  can  be  given  at  present. 
However,  areas  m.ost  vulnerable  to  adverse  impacts  to  visual  resources 
can  generally  be  indicated. 

Eastern  Routt  County.   Most  of  this  area  is  visible  from  U.S.  40, 
Colorado  131,  and  the  Hahn's  Peak  Road,  and  therefore  would  be  visually 
impacted  by  mining.   Scenic  quality  in  most  of  the  area  is  high,  because 
of  the  landscape  variety  generated  by  vegetation,  topography,  and  rivers 
and  streams. 

Mt.  Harris  Area.   Landscape  visibility  in  this  area  is  less  than  in 
eastern  Routt  County,  although  areas  adjacent  to  U.S.  40  have  great 
exposure  for  short  distances.   View  of  landscapes  further  north  and  south 
is  partially  obscured  by  topography,  so  the  visual  impacts  of  mining  would 
be  more  moderate.   Scenic  quality  is  characteristic  to  outstanding  in  the 
rolling- to-rugged  mountain-high  relief  topography  that  dominates  this 
area,  extending  from  the  Elkhead  Mountains  to  the  north  to  the  Dunckley 
Flattops  to  the  south. 
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Western  Routt  County  and  Eastern  Moffat  County.   Except  for  the  high 
visual  sensitivity  of  landscape  adjacent  to  U.S.  40,  generally  visual 
sensitivity  is  moderate  in  this  area  because  access  is  provided  by  county 
roads,  which  are  less  traveled.   Visual  impacts  would  be  moderate  in  this  area. 

Williams  Fork  Mountains.   This  landscape  is  highly  visible  from 
U.S.  40,  Colorado  13,  and  the  Williams  Fork  road  and  would  be  highly 
impacted  by  mining.   Further  south,  near  the  Flattops,  there  is  only 
moderate  to  low  sensitivity,  because  of  topographical  features  and 
limited  access. 

Axial  Basin.   Visibility  of  the  Basin's  rolling  interior  is  mod- 
erate, but  all  peripheral  lands  have  a  high  visual  exposure.   The  Basin 
exhibits  gently  undulating  landscapes  of  sagegrass  types  and  agriculture, 
exhibiting  minimal  to  characteristic  scenic  quality.   Landscape  variety 
on  the  Basin's  periphery  constitutes  characteristic  to  outstanding  scenery. 
Most  of  the  eastern  portion  of  the  Basin  has  a  high  visual  sensitivity, 
being  visible  from  Colorado  13,  and  would  be  highly  impacted  by  mining. 

Meeker  Area.   Landscape  visibility  is  moderate  to  high  for  most  of 
the  area  and  mining  activities  would  have  a  great  visual  impact.   Yellow- 
jacket  Pass,  Ninemile  Gap,  and  the  Wilson  Creek  Oil  Field  mark  the  Danforth 
Hills  divide  that  separates  the  Yampa  and  White  River  drainages.   East  of 
Meeker  are  the  White  River's  pastoral  and  agricultural  lands  and  near 
the  National  Forest  boundary  are  great  topographic  definition  and  vegetative 
variety.   These  lands  exhibit  characteristic  to  outstanding  scenery  and 
would  be  highly  impacted  by  mining.   How  these  visually  most  sensitive 
areas  would  be  affected  by  additional  development  of  federal  coal  is  not 
known  until  specific  sites  are  chosen  and  ancillary  development  indicated. 
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Recreation 

Impacts  to  recreation  can  generally  be  divided  into  loss  of 
recreation  opportunities  (supply)  and  increases  in  recreation  demand 
due  to  population  increase.   Coal  mining  and  ancillary  developments, 
regardless  of  site  location,  would  impact  recreation.  Depending 
on  the  sites'  recreation  capabilities,  ownership,  and  legal  access, 
loss  of  these  lands  to  mining  and  related  activities  would  decrease  the 
regions 's  supply  of  recreation  opportunities. 

When  land  is  disturbed  due  to  mining  and  ancillary  developments, 
recreation  opportunities  are  impacted  in  several  ways.   Access  to  rec- 
reation areas  may  be  blocked.   The  mined  area's  natural  landscape  is 
disturbed  through  removal  of  vegetation  and  modification  of  topography, 
including  removal  of  interesting  rock  formations.   The  mined  area  would  no 
longer  be  useful  for  hiking,  cross  country  skiing/snowshoeing,  back- 
packing, nature  study,  photography,  ORV  activities,  horseback  riding, 
collecting,  Ccimping,  and  picnicking.   Recreationists  seeking  to  partake 
in  these  activities  may  be  discouraged  or  prevented  from  using  areas 
where  subsidence  from  underground  mining  has  resulted  in  surface  crack- 
ing large  enough  to  be  a  safety  hazard  to  foot,  horseback,  or  vehicle 
travel,  especially  motorcycling.   However,  cracking  reaching  the  surface  from 
subsidence  is  only  expected  to  affect  a  small  portion  of  the  total 
area  involved  with  mining  because  of  the  relately  low  proportion  of 
underground  mining.   Geologic  Setting  earlier  in  this  chapter  contains  a  further 
analysis  of  subsidence  impacts. 

Displacement  of  wildlife  would  affect  wildlife  viewing  and  hunting. 
There  would  also  be  removal  of  cultural  resources  (see  Cultural  Resources) . 
Removal  of  the  fauna,  rocks,  and  non-vertabrate  fossils  would  result  in  the 
loss  of  collecting  opportunities,  although  overburden  removal  often  uncovers 
new  rockhounding  and  fossil  materials. 

In  1990  for  the  mid-level  scenario,  there  would  be  28,770  acres 
of  land  disturbed.    Of  the  28,770  acres  disturbed  only  9,410  acres 
would  be  attributable  to  additional  federal  coal  at  mid-level.   Cumulative 
disturbance  due  to  development  at  mid-level  would  be  7,900  acres 
(1,610  acres  due  to  additional  federal  coal  at  mid-level)  from  1978-1980; 
11,810  acres  (4,345  acres  due  to  additional  federal  coal  at  mid-level)  from 
1981-1985;  and  9,060  acres  (3,455  acres  due  to  additional  federal  coal  at 
mid-level)  from  1986-1990.   Besides  this,  there  would  be  8,970  acres 
of  surface  permanently  removed  from  recreation  use  by  1990  of  which 
4,410  acres  would  be  due  to  development  of  additional  federal  coal  at  mid-level. 
Acreage  lost  due  to  cracking  or  siobsidence  from  underground  mining  is  not 
included  in  the  above  figures  since  it  presently  cannot  be  predicted.   Loss  of 
recreation  opportunities  from  land  disturbance  at  mid-level  would 
occur  principally  in  Twenty-Mile  Park  and  Hayden  Divide  south  of  Hayden, 
Nine  Mile  Gap  northeast  of  Meeker,  and  the  confluence  area  of  the 
Yampa  and  Williams  Fork  Rivers  southwest  of  Craig. 
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Loss  of  land  during  active  mining  operations  would  result  in 
loss  of  habitat  for  wildlife  (see  Wildlife) .   Loss  of  wildlife  habitat 
results  in  loss  of  animals  and  eventual  loss  of  hunting  and  wildlife 
viewing  opportunities.   Loss  of  hunting  opportunities  is  a  direct 
result  of  loss  of  animals,  as  discussed  in  the  Wildlife  section.   The 
impact  on  hunting  is  difficult  to  predict  because  hunters  are  usually 
unaware  of  changes  in  wildlife  numbers  from  one  hunting  season  to  the 
next.   Hunters  may  also  be  reluctant  to  hunt  near  a  mining  operation 
because  of  the  feeling  that  animals  may  have  abandoned  the  area  or  that 
animals  in  the  area  have  been  harassed  and  would  be  more  difficult  to 
hunt.   However,  there  is  so  much  opportunity  for  hunting  in  the  study  area 
that  the  effect  of  mining  is  expected  to  be  insignificant. 

There  would  be  no  loss  of  fishing  opportunities  because  none  of  the 
region's  fisheries  would  be  impacted  (see  Aquatic  Biology). 

Some  of  the  mining  would  create  beneficial  impacts  in  that  the 
mining  activity  provides  a  human-interest  feature  for  people  to  view 
and  enjoy.   Mining  facilities  also  have  tremendous  educational  op- 
portunities. 

Mining,  specifically  the  removal  of  overburden,  would  uncover 
cultural  materials,  fossils,  and  rockhounding  materials,  but  these 
could  either  be  destroyed  during  stripping  or  covered  and  lost  again 
when  backfilling  occurs.   Mining  Health  and  Safety  Administration  (MHSA) 
requires  that  archaeologists,  paleontologists,^  and  recreationists  not  be 
permitted  in  the  area  of  the  high-wall  during  the  mining.   Nor  would  off- 
road  vehicle  enthusiasts  be  peinriitted  to  ride  on  the  mine  spoils  unless 
special  provisions  can  be  made . 

Population  in  the  study  area  for  the  mid- level  scenario  is  as  follows: 
1977  -  25,929;   1980  -  29,900  (4,000  increase);   1985  -  48,600  (22,700  in- 
crease); and  1990  -  54,400  (28,500  increase). 

As  noted  in  the  recreation  section  of  Chapter  V,  NWCCRES ,  increases 
in  outdoor  recreational  activity  also  increase  the  demand  for  urban  rec- 
reation in  the  region.   According  to  Table  RII-26  of  the  NWCCRES,  Routt 
County  had  deficiencies  of  11,200  activity  days  for  swimming  and  2,900  days 
for  tennis.   Moffat  County  had  a  deficiency  of  14,900  activity  days  for 
tennis,  but  none  for  swimming.   Rio  Blanco  did  not  have  deficiencies  in 
either  swimming  or  tennis.   This  county  data  is  only  applicable  to  1974. 
The  data  has  not  been  broken  down  by  city.   Projections  for  the  future 
could  not  be  made  because  no  data  were  available.   However,  deficiencies 
which  already  exist  would  be  expected  to  increase  as  population  would 
increase. 

All  developed  recreation  sites  within  the  region  would  be  expected  to 
have  minor  impacts  from  increased  recreation  demands  resulting  from 
cumulative  development  at  mid- level.   These  impacts  would  be  permanent 
and  would  increase  gradually  from  1980  to  1990.   Those  areas  closest 
to  municipal  centers  would  be  affected  most.   These  include  Ralph  White 
Reservoir,  Elkhead  Reservoir,  Ferndale,  Harrison  Creek,  and  Cristina 
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Picnic  Grounds,  Meadows,  Dry  Lake  and  Summit  Creek  Campgrounds,  and 
Lake  Avery  and  Rio  Blanco  Lake  State  Recreation  Areas  (see  Map  Foldout 
12  in  Appendix  B,  NWCCRES) . 

Development  at  mid-level  would  not  impact  wilderness  values. 
However,  population  increases  resulting  from  this  development  would 
increase  the  demand  for  wilderness  recreation.   The  Flat  Tops  Wilderness 
Area  and  the  Mt.  Zirkel  Wilderness  Area  are  the  only  two  formally 
designated  wilderness  areas  in  the  region.   Currently,  BLM  is 
inventorying  its  lands  for  wilderness  potential.   There  is  no  data  from 
which  to  make  projections  of  impacts  on  wilderness  values  due  to  population 
increases,  but  they  may  be  minimal  because  many  wilderness  opportunities 
occur  in  the  study  area.   Several  of  these  areas  are  administered  by  BLM 
and  will  probably  become  designated  wilderness  areas  some  day. 

An  estimated  100,000  visitor  days  of  off -road  vehicle  use  occur 
in  the  study  area.   A  major  portion  of  this  is  snowmobile  use  in  Routt 
and  White  River  National  Forests.   Population  growth  from  cumulative 
development  at  mid-level  is  anticipated  to  have  permanent  but  minor 
impacts  on  this  resource  because  there  currently  appears  to  be  a  regional 
surplus  of  ORV  opportunities  in  the  study  area.   The  impacts  of  ORV  activity 
would  be  disruption  of  mood-atmosphere  qualities,  loss  of  vegetation,  loss 
of  soil,  and  harassment  of  wildlife. 

No  data  is  available  to  quantify  other  recreation  impacts  from 
population  growth  but  they  would  be  considered  minor  because,  based  on 
data  presented  in  the  1974  Colorado  State  Comprehensive  Outdoor  Recreation 
Plan,  there  is  generally  a  surplus  of  recreation  opportunities  available 
within  the  study  area.   Losses  of  recreation  opportunities  in  mining 
areas  would  therefore  be  negligible. 

Those  recreation  opportunities  that  would  be  impacted  by  mid- level  coal 
development  would  be  considered  permanent  losses  because,  even  though  the 
land  would  be  reclaimed,  it  would  probably  never  again  be  able  to  attract  rec- 
reation use  similar  to  its  earlier  natural  capability.   Rockhounding, 
however,  could  still  be  carried  on,  if  some  of  the  overburden  would  be 
left  exposed.   Also,  reclaimed  areas  could  provide  ORV  opportunities. 

The  recreation  section  of  Chapter  5,  NWCCRES,  also  notes  that  with 
increased  population,  there  is  increased  pressure  on  towns'  sewage 
treatment  facilities,  which  would  lead  to  increased  fecal  coliform  levels 
in  the  Yampa  and  White  Rivers.   These  increases  could  make  the  Yampa 
River  ineligible  for  designation  under  the  Wild  and  Scenic  Rivers  Act. 
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Socio-Economic  Environment 


Demography 


All  three  counties  and  most  municipalities  (except  Dinosaur  and 
Yampa)  would  experience  significant  increases  in  population  with  additional 
development  of  federal  coal  at  mid- level  (Table  4-18) .   Additional  coal-related 
employment  within  driving  distance  of  Craig  would,  in  the  short-term,  only 
partly  compensate  for  the  loss  of  construction  jobs  at  the  Craig  Power  Plant 
by  1980  (Table  4-19).   Craig's  population  would  drop  to  5,500  by  1980,  or  18 
percent  below  the  1977  level  of  5,677.   However,  by  1990  Craig's  population 
would  reach  13,900,  or  more  than  do\able  its  current  population.   Population 
trends  in  Moffat  County  as  a  whole  would  mirror  developments  in  Craig:   an 
11  percent  decline  in  population  between  1977  and  1980  followed  by  a  period 
of  steady  population  growth,  reaching  17,700  by  1990.   Dinosaur's  small  (347 
in  1977)  population  would  peak  at  525  by  1985,  then  decline  to  480  by  1990. 

Additional  development  of  federal  coal  would  have  only  a  limited  impact 
on  Rio  Blanco  County,  the  impact  attributable  to  workers  in  Moffat 
County  coal  mines  electing  to  live  in  Meeker.   However,  the  region-wide 
increase  in  economic  activity  under  mid- level  development  would  stimulate  Rio 
Blanco's  business  and  consumer- serving  industries,  which  are  centered  in 
Meeker  and  Rangely.   Meeker's  population  would  grow  from  1,848  in  1977  to 
9,400  by  1985,  before  declining  to  8,700  in  1990.   Rangely  would  grow  from 
1,871  to  4,700  inhabitants  by  1985,  then  decline  to  4,400  five  years  later. 
The  decline  in  both  towns  would  result  from  construction  worker  layoffs 
following  completion  of  the  three  oil  shale  projects  in  the  county.   Total 
county  population  would  grow  to  15,500  by  1985  (1,500  due  to  additional 
development  of  federal  coal),  then  decline  to  14,500  in  1990  (1,500  due  to 
additional  federal  coal) . 

Total  population  of  the  three-county  area  would  grow  from  25,929 
in  1977  to  54,700  by  1990  (15,700  due  to  additional  federal  coal). 

Based  on  historical  experience  (see  Chapter  2,  Socio-Economic  Environment) , 
it  is  probable  the  bulk  of  new  workers  arriving  to  take  additional  jobs 
foreseen  with  mid- level  development  would  probably  be  young  (i.e.,  aged  20-34), 
since  persons  in  this  age  group  are  more  likely  to  travel  long  distances  in 
search  of  work  than  older  people  with  family  and  other  roots  in  a  specific 
locality.   Furthermore,  the  prevalence  of  male-oriented  occupations  (mining, 
construction)  among  the  new  job  opportunities  and  the  likelihood  that  many  young 
male  workers  would  be  unmarried  or  would  leave  their  families  behind  suggests 
that  the  greater  part  of  the  new  workers  would  be  males. 

The  geographical  distribution  of  this  population  would  also  be  altered 
somewhat  by  mid-level  development.   By  1990,  88  percent  of  the  region's  pop- 
ulation would  be  living  in  places  classified  as  urban  (i.e.,  over  2,500  in- 
habitants) . 
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Economics 

Employment.   Table  4-20  presents  employment  projections  attributable 
to  additional  development  of  federal  coal  at  mid-level.   Impacts  of  employ- 
ment would  be  greatest  in  Routt  County  (an  additional  1,760  jobs  by  1990) , 
followed  by  Moffat  (670  new  jobs)  and  Rio  Blanco  (600  additional  jobs) . 

Table  4-21  projects  trends  in  sector  employment  by  county  resulting  from 
cumulative  development  at  mid-level.   The  implications  of  mid-level  development 
are  most  immediately  apparent  for  Moffat  County.   By  1980,  additional  coal-related 
employment  would  help  to  cushion  the  impact  that  completion  of  the  Craig  Power 
Plant  and  disbanding  of  its  1,472-man  construction  workforce  would  otherwise 
have  on  the  local  economy.   Total  employment  in  Moffat  County  would  fall 
to  4,980  (140  due  to  additional  federal  coal)  with  an  increase  of  employment 
in  mining  (110  workers)  as  well  as  additional  indirect  and  induced  employment 
in  other  sectors. 

Total  employment  in  Moffat  County  would  be  6,180  in  1985  (Table  4-22) 
(370  due  to  additional  federal  coal)  and  6,790  in  1990  (670  due  to  additional 
federal  coal) .   Between  1977  and  1990  there  would  be  a  small  net  gain  in 
employment  (304  jobs)  with  mid-level  development. 

By  1990,  Moffat  County  would  be  slightly  more  dependent  upon  coal 
mining  employment  at  mid-level  (Table  4-23)  (17  percent  of  total  employ- 
ment, 2  percent  of  total  employment  attributable  to  additional  federal  coal) . 
Increased  employment  due  to  coal  would  probably  not  result  in  any  significant 
short-term  labor  shortages ,  because  of  the  buffering  effect  of  residual  un- 
employment caused  by  completion  of  the  Craig  Power  Plant. 

Rio  Blanco  County  would  experience  little  impact  due  to  mid-level  coal 
development,  since  little  additional  coal  development  would  occur  there  and 
relatively  few  of  the  new  coal  mining  employees  would  live  there.  VThatever 
small  increase  in  employment  would  occur  as  a  result  of  additional  coal  develop- 
ment would  have  little  cushioning  effect  on  the  expected  employment  decline 
following  completion  of  local  oil  shale  projects.  Employment  in  Rio  Blanco 
County  would  be  10,590  in  1990,  500  due  to  additional  federal  coal. 

Mid-level  coal  development  would  have  a  substantial  impact  on  employment 
in  Routt  County,  both  from  coal  mining  and  from  indirect  and  induced  employment. 
From  1,245  employees  in  1980,  mining  employment  would  rise  to  2,600,  1,400  due 
to  additional  federal  coal.   Total  mid-level  employment  in  Routt  County  by  1990 
would  reach  9,990.  1,750  due  to  additional  federal  coal.   The  relative  importance 
of  mining  as  a  source  of  local  employment  would  increase  correspondingly,  to 
25  percent  of  total  employment. 

The  increase  in  coal  mining  employment  in  Routt  County,  although  rapid, 
would  probably  not  result  in  any  significant  short-term  labor  shortages  in 
other  sectors.   The  presence  in  Routt  County  of  a  relatively  large  unemployed 
labor  force  (see  Chapter  2,  Socio-Economic  Environment)  would  help  to  mitigate 
the  labor  shortages  which  otherwise  might  occur,  with  the  mines  competing  with 
other  employers  for  limited  available  employees. 
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Income.   Table  4-24  contains  projections  (in  1975  dollars)  of  wage  and 

salary  earnings  attributable  to  additional  development  of  federal  coal  at 

mid-level.   On  an  areawide  basis,  these  earnings  would  grow  from  $12.2  million 

in  1980  to  $40  million  by  1990,  most  of  which  would  be  directly  attributable 
to  mining. 

Wage  and  salary  earnings  at  mid-level  for  the  three-county  area  would  be 
$200.2  million  in  1980,  rising  to  $300.2  million  by  1990.   Routt  County 
would  experience  the  greatest  impact  with  total  earnings  of  $113.1  million 
in  1990. 

Since  the  bulk  of  this  growth  would  be  concentrated  in  the  coal  mining 
sector,  the  latter 's  percentage  share  in  total  Routt  County  earnings 
would  grow  to  38  percent  by  1990  (Tables  4-25,  4-26,  and  4-27).   Thus,  while 
injecting  large  additional  amounts  of  wage  and  salary  income  into  the  Routt 
County  economy  this  growth  would  also  make  the  local  economy  more  vulnerable 
to  disruptions  in  the  coal  market.   Such  disruptions  might  result  from  a  nation- 
wide rail  strike  or  a  disadvantageous  shift  in  the  relative  price  of  coal 
versus  other  types  of  energy. 

The  cumulative  impact  of  the  mid- level  scenario  on  the  wage  and  salary 
structure  of  the  Moffat  County  economy  would  be  similar  in  nature,  although 
less  in  degree  than  the  impact  on  Routt  County.   Increased  employment  due  to 
coal  mining  at  mid- level  would  absorb  some  of  the  economic  slack  caused  by 
completion  of  the  Craig  Power  Plant;  the  1977-1980  decline  in  earnings  would 
be  $21.2  million,  or  29  percent.   Moreover,  by  1990  mid-level  wage  and  salary 
earnings  would  be  $70.5  million.   The  average  wage  level  of  workers  residing 
in  Moffat  County  in  1990  would  also  increase  correspondingly  to  $10,906,  $500 
of  which  would  be  due  to  additional  federal  coal.   A  possible  long-term  negative 
tradeoff  for  these  benefits  would  be  a  moderate  increase  in  Moffat  County's 
already  high  proportional  dependence  on  mine  earnings  (to  25  percent  in  1990) . 
As  noted  in  the  case  of  Routt  County,  this  would  increase  Moffat's  economic 
vulnerability  to  market  or  logistical  disruptions  in  the  flow  of  coal. 

The  cumulative  earnings  impact  on  Rio  Blanco  County  at  mid-level  would  be 
relatively  minor,  with  total  wage  and  salary  earnings  reaching  a  maximum  of 
$133.1  million  in  1985.   Thereafter,  additional  earnings  in  Rio  Blanco  County 
indirectly  related  to  mid-level  coal  mining  activities  in  the  adjacent  counties 
would  have  a  very  slight  cushioning  effect  on  the  aggregate  decline  in  Rio 
Blanco  earnings  projected  to  result  from  completion  of  oil  shale  installations. 
Individual  average  wage  and  salary  income  for  Rio  Blanco  County  residents  at 
mid-level  would  decline  to  $10,948  by  1990.   Of  this  decline,  $44  would  be 
due  to  the  increase  in  less  well-paid  trade,  services,  and  other  employment 
in  Rio  Blanco  County  responding  to  additional  development  of  federal  coal  in 
adjacent  portions  of  Moffat  County. 

Increased  aggregate  and  average  wage  and  salary  earnings  at  mid-level 
would  intensify  inflationary  pressures  in  Rio  Blanco  (at  least  through  1985) 
and  Routt  Counties.   In  Moffat  County,  these  earnings  would  counteract  the 
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recessionary  impact  that  completion  of  the  Craig  Power  Plant  would  have, 
exerting  a  further  moderate  inflationary  pressure  on  local  price  levels. 
Increasing  prices  would  detract  from  real  income  among  all  residents,  although 
highly-paid  mine  workers  would  be  less  hardhit  than  persons  on  low  or  fixed 
incomes. 

Investment.   Table  4-28  lists  anticipated  incremental  (private)  investment 
related  to  additional  development  of  federal  coal  and  cumulative  levels  of 
private  investment  under  the  mid-level  scenario.   Anticipated  investments  in 
the  three-county  area  would  be  $13.2  million  between  1978  and  1980,  $20.1 
million  from  1981  to  1985,  and  $4.7  million  from  1986  to  1990.   Cxomulative  mid- 
level  investment  in  the  three-county  region  would  be  $1,144.6  million  between 
1978  and  1980,  $904.1  million  from  1981  to  1985,  and  $500.9  million  from  1986 
to  1990. 

The  economic  effects  of  investment  in  coal  mining  (e.g.,  jobs,  income) 
would  be  felt  throughout  the  three-county  area,  but  would  be  concentrated  in 
Moffat  and  Routt  Counties.   The  direct  fiscal  benefits  in  terms  of  increased 
property  tax  assessments  on  the  mines  would  be  confined  to  Moffat  and  Routt 
Counties  and  the  school  districts  in  which  the  mines  would  be  located.   The 
property  tax  base  of  nearby  municipalities  would  benefit  only  indirectly, 
from  assessments  on  new  worker  housing  and  associated  commercial  development. 

Retail  Sales.   Table  4-29  contains  projections  (in  1975  dollars)  of  retail 
sales  at  mid-level.   Total  areawide  sales  would  be  $239.4  million  in  1980,  $355.4 
million  in  1985,  and  $376.3  million  in  1990.   The  portion  of  cumulative  areawide 
retail  sales  attributable  to  additional  development  of  federal  coal  is  as 
follows:   $4.9  million  (1980);  $13.4  million  (1985);  and  $18.4  million  (1990). 

These  increases  would  be  felt  to  varying  degrees  throughout  the  study 
area,  but  impacts  would  be  especially  noticeable  in  southeast  Moffat  and  south- 
west Routt  Counties  (areas  of  coal  development).   By  1990,  sales  in  Moffat 
County  would  be  $89  million.   In  Craig  alone  projected  1990  sales  would  be 
$73.6  million.   The  increment  of  retail  sales  attributable  to  development  of 
federal  coal  by  1990  would  reach  $4.1  million  in  Moffat  County  and  $2.6  million 
in  Craig. 

In  Routt  County  the  impact  on  retail  trade  would  be  even  greater:  $14.8 
million  in  sales  attributable  to  additional  development  of  federal  coal  and 
sales  of  $129.3  million  attributable  to  ciomulative  development  by  1990.   Once 
again,  impacts  would  be  concentrated  in  Steamboat  Springs,  where  sales  due 
to  cumulative  development  would  reach  $86.9  million,  of  which  9.9  million  would 
be  due  to  federal  coal. 


Local  Services 

The  impact  of  projected  population  growth  at  mid- level  on  local  services 
would  vary  widely  among  individual  communities.   Public  services  and  facilities 
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TABLE  4-28 

MID- LEVEL  SCENARIO:   EXPECTED  MAJOR  PRIVATE  INVESTMENTS 
BY  COUNTY,  1978-1990  (MILLIONS  OF  1976  DOLLARS) 


Sector /County 


1978-1980 


1980-1985 


1985-1990 


Non-coal  investments 

Moffat 
Rio  Blanco 
Routt 

Coal  mining  investments 

(not  including  additional 
development  of  federal  coal) 


90.0 

50.0 

0.0 

00.0 

800.0 

450.0 

8.3 

28.2 

46.2 

Moffat 
Rio  Blanco 
Routt 


24.9 
0.0 
8.2 


0.0 

0.0 

0.0 

0.0 

5.8 

0.0 

Additional  development  of 
federal  coal  investments 


Moffat 
Rio  Blanco 
Routt 


1.2 

1.6 

2.2 

0.0 

0.0 

0.0 

12.0 

18.5 

2.5 

Total  mid- level  investments 


Moffat 
Rio  Blanco 
Routt 


116.1 

51.6 

2.2 

1000.0 

800.0 

450.0 

28.5 

52.5 

48.7 

3-County  Region 


1144.6 


904.1 


500.9 
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TABLE  4-29 

CUMULATIVE  PROJECTED  RETAIL  SALES  AT  MID-LEVEL 

1980-1990 


County 
City 


Projected  annual  retail  sales  (thousands  of  dollars) 


1980 

1985 

1990 

61,803 

80,792 

89,017 

51,111 

66,815 

73,617 

618 

808 

890 

103,286 

170,999 

158,003 

31,606 

52,326 

48,349 

60,732 

100,547 

92,906 

74,305 

103,587 

129,265 

4,087 

5,697 

7,110 

1,932 

2,693 

3,361 

49,859 

69,507 

86,737 

817 

1,139 

1,422 

239,394 

355,378 

376,285 

Moffat 
Craig 
Dinosaur 


Rio  Blanco 
Meeker 
Range ly 


Routt 
Hayden 
Oak  Creek 
Steamboat  Springs 
Yampa 


Total 
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in  a  number  of  communities  in  the  three-county  area  would  be  overloaded.   In  the 
short-term  such  adverse  impacts  would  constitute  a  hardship  for  newcomers  as 
well  as  long-term  residents. 

In  the  following  discussion,  projected  service  levels  in  individual  conun- 
unities  are  compared  with  commonly  accepted  service  standards  and  planning 
guidelines  in  order  to  obtain  a  readily  quantifiable  assessment  of  probable 
impacts.   Such  yardsticks,  however,  afford  only  a  limited  measure  of  the 
impact  of  development  upon  residents'  lives. 

Perhaps  the  simplest  example  is  fire  protection:   while  inadequate  fire 
protection  may  not  actually  lead  to  a  sudden  rash  of  highly  destructive 
fires,  it  would  certainly  lead  to  deterioration  in  local  fire  insurance 
ratings  and  an  increase  in  insurance  premiiams  for  local  residents  and 
businesses.   Inadequate  police  coverage  could  lead  to  an  increase  in  crime 
and/or  traffic  problems.   Whether  or  not  these  effects  occur,  apprehension 
and  insecurity  could  increase  among  many  local  residents  for  whom  the  police 
officer  on  patrol  is  a  readily  visible  source  of  reassurance. 

An   inadequate  water  supply  or  treatment  facility  could  affect  residents' 
lives  in  the  form  of  insufficient  water  pressure  (which  may  also  impede 
firefighters  and  lov;er  insurance  ratings)  ,  rationing  of  available  water 
supplies,  and  unpleasant- tasting  drinking  water.   Siobstandard  sewage 
treatment  facilities  could  cause  pollution  of  nearby  waterways  and  create  dis- 
agreeable smells.   In  extreme  cases,  such  facilities  could  be  shut  down  by  the 
state  or  the  U.S.  Environmental  Protection  Aqejncy . 

In  all  cases,  local  residents  must  pay  the  cost  of  programs  to 
ameliorate  these  conditions  (e.g.,  hiring  new  policemen,  expanding  sewage 
treatment  facilities) ,  although  financial  assistance  may  be  available  from 
outside  sources  (see  discussion  of  local  community  finances).   In  most  cases, 
these  services  should  begin  to  catch  up  with  the  population  in  the  middle 
term.   In  the  long  term,  more  and  better  services  should  be  available  to  all. 

Municipal  service  requirements  likely  at  mid-level  are  presented  in  Table 
4-30,  Police  Service,  Table  4-31,  Fire  Service,  Table  4-32,  Water  Supply,  and 
Table  4-33,  Sewage  Treatment.   Following  is  a  summary  of  the  implications 
of  population  growth  at  mid- level  for  each  community's  municipal  services. 

Craig.   The  present  sewage  treatment  facility  and  water  supply  would  remain 
adequate  through  1990,  while  police  and  fire  departments  would  require 
additional  manpower  and  equipment  from  1985  to  1990.   This  would  be  attri- 
butable to  the  additional  development  of  federal  coal. 

Dinosaur.   Current  service  levels  would  remain  adequate  through  1990  with  the 

exception  of  law  enforcement.   One  additional  police  officer  and  one  additional 

patrol  car  would  be  needed  beginning  in  1980  at  mid- level.    Neither  the  police 

officer  nor  the  patrol  car  would  be  due  to  additional  development  of  federal 
coal  alone. 
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Meeker.   An  upward  trend  in  population  would  impact  local  services 
through  1985.   The  slight  population  decrease  by  1990  would  create  a  very 
small  excess  capacity  at  mid-level  if  the  community  were  to  meet  the  1985 
peak  demand.   Sewage  treatment  capacity  would  be  overloaded  even  without 
additional  federal  coal  development.   Fifteen  additional  police  officers 
would  be  needed  by  1985  when  population  would  peak,  two  of  these  attributable 
to  additional  federal  coal.   Four  additional  patrol  cars  would  be  needed  by 
1985.   The  fire  department  would  need  two  additional  pumpers  with  a  combined 
capacity  of  1,775  gpm  to  meet  service  requirements  by  1990.   Neither  the  pat- 
rol cars  nor  the  fire  pumpers  would  be  attributable  to  additional  development 
of  federal  coal  alone. 

Range ly.   Projected  population  growth  at  mid- level  would  require  manpower 
and  equipment  increases  in  the  police  and  fire  departments,  while  present  water 
and  sewage  treatment  capabilities  would  be  adequate  to  handle  the  increased  demand. 
The  police  department  would  have  to  recruit  five  additional  officers  to  meet 
projected  service  demands  by  1985  though  1990,  one  of  these  due  to  additional 
federal  coal.   An  additional  pumper  truck  would  have  to  be  purchased  to  bring  the 
current  pumping  capacity  up  to  standard  and  would  need  a  capacity  of  1,250  gpm 
to  meet  long  range  requirements  at  mid-level,  250  gpm  of  this  attributable  to 
additional  federal  coal. 

Hayden .   Hayden  is  currently  experiencing  problems  in  water  and  sewage  treat- 
ment services  and  population  growth  at  mid-level  would  magnify  these  problems. 
A  new  water  facility  expected  to  be  functional  by  summer  1978  would  be  adequate 
to  meet  projected  population  demands  through  1985,  but,  by  1990  population  would 
require  1.0  MGD  (38  percent  over  present  capacity) ,  0.9  MGD  of  this  due  to 
additional  federal  coal.   By  1990,  mid- level  population  would  create  a  33 
percent  overload  on  the  sewage  treatment  facility.   The  police  department 
would  have  to  recruit  four  additional  officers  by  1985  and  four  more  by  1990. 
Two  of  these  officers  would  be  attributable  to  additional  federal  coal. 

Oak  Creek.   Population  at  mid-level  would  create  shortages  in  fire,  police, 
and  sewage  treatment  services,  all  due  to  additional  federal  coal. 

Steamboat  Springs.   Expansion  of  current  water  and  sewage  treatment  facilities 
as  well  as  additional  manpower  and  equipment  for  the  police  and  fire  departments 
would  be  required  at  mid-level.   The  sewage  treatment  facility  would  be  overloaded 
by  1985,  earlier  with  development  of  additional  federal  coal.   Population  demands 
for  water  by  1985  would  exceed  capacity  by  12  percent.   A  total  police  force  of 
43  would  be  needed  by  1990,  7  attributable  to  additional  federal  coal. 

Yampa.   The  current  local  service  level  of  police,  water,  and  sev/age  treat- 
ment would  remain  adequate  through  1990.   The  fire  department  needs  upgrading  to 
meet  current  population  requirements;  doing  so  would  meet  population  demands 
through  1990. 
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Housing 

Population  change  in  northwest  Colorado  projected  for  mid- level  development 
would  affect  housing  demand,  which  is  determined  by  housing  preferences  and 
ability  of  residents  to  pay  for  their  preferred  type  of  housing  (Table  4-34) . 

The  only  additional  housing  demand  in  Moffat  County  would  be  for  single 
family  dwellings.   Demand  would  increase  at  an  annual  rate  of  6.9  percent  between 
1977  and  1990. 

In  Rio  Blanco  County,  76  percent  of  additional  demand  for  housing  by  1980 
at  mid-level  would  be  for  mobile  homes.   To  meet  this  demand,  availability  of 
mobile  homes  would  have  to  increase  at  an  annual  rate  of  33  percent  between 
1977  and  1980.   By  1990,  about  97  percent  of  the  additional  demand  for  housing 
would  be  for  single  family  dwellings.   Availability  of  single  family  units  would 
have  to  grow  at  an  annual  rate  of  8.3  percent  between  1977  and  1990  to  meet  this 
demand . 

All  of  the  additional  demand  for  housing  in  Routt  County  by  1980  and  over 
80  percent  by  1985  and  1990  would  be  for  single  family  dwellings.   Between 
1977  and  1990  availability  of  single  family  units  would  have  to  increase  by 
7.0  percent  annually  in  order  to  meet  this  demand. 

There  would  be  more  units  in  the  current  housing  stock  in  Moffat  and 
Routt  Counties  through  1980  than  would  be  needed  to  accommodate  the  pop- 
ulation at  mid-level.   In  Moffat  County,  the  excess  of  units  would  be 
due  to  the  expected  population  decline.   The  excess  in  Routt  County  would  be 
due  to  the  number  of  second  homes  in  the  housing  stock  that  are  not  generally 
available  for  year-round  rent.   After  1980,  expansion  of  the  housing  supply 
would  be  needed  in  Moffat  and  Routt  Counties,  to  accommodate  normal  growth  as 
well  as  to  meet  new  demand  attributable  to  development  of  additional  federal 
coal  at  mid-level.   Expansion  of  the  housing  supply  in  Rio  Blanco  County 
would  be  needed  continuously  through  1990. 

Some  residents  in  the  three-county  area  would  be  unable  to  live  in 
their  preferred  housing  type  at  a  cost  they  could  afford  unless  availability  of 
housing  were  to  exceed  projected  levels  of  demand.   However,  residents  in  Routt 
County  who  would  prefer  mobile  homes  would  likely  be  able  to  buy  them  because 
recent  increases  in  the  availability  of  mobile  homes  there  is  exceeding  the 
projected  rate  of  demand  for  them  called  for  at  mid-level. 


Education 

Projected  school  district  enrollments  at  mid-level  are  presented  in 
Table  4-35.   Following  is  a  discussion  of  the  implications  of  projected 
increases  for  each  school  district. 
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Moffat  -  Craig.   The  Craig  District  would  expect  enrollment  to  drop  from 
the  current  2,464  to  2,109  in  1980  (a  14.4  percent  decrease)  and  then  increase 
to  3,574  between  1980  and  1985,  and  to  4,696  by  1990.   Projected  school  district 
capacity  would  be  able  to  absorb  increases  until  about  1985-86.   By  1990,  pro- 
jected total  enrollment  would  reach  4,696.   Of  this,  2,345  would  be  due  to  add- 
itional development  of  federal  coal.   This  would  be  916  over  projected  capacity. 
To  meet  this  need,  one  elementary  and  one  junior  high  school  would  suffice. 
The  currently  planned  new  high  school  which  will  have  a  capacity  of  900,  would 
be  ample  for  expected  high  school  enrollment  increases  through  1990.   Staffing 
requirements  to  meet  mid-level  enrollment  would  be  the  elimination  of  18  teaching 
positions  between  1977  and  1980,  the  hiring  of  74  new  teachers  between  1980  and 
1985,  and  the  hiring  of  57  additional  teachers  between  1985  and  1990. 

Rio  Blanco  -  Meeker.   Enrollment  would  increase  sharply  and  steadily  between 
now  and  1985  (from  the  current  727  to  1,543  in  1980  and  to  3,029  in  1985), 
dropping  back  to  2,819  between  1985  and  1990.   Of  the  net  increase,  14.8  percent 
would  be  due  to  additional  development  of  federal  coal. 

Space  for  an  additional  113  students  would  be  necessary  by  1980,  and  for 
an  additional  1,486  students  by  1985,  when  enrollments  are  projected  to  peak. 
An  adequate  building  program  to  meet  these  increases  would  involve  two  new 
elementary  schools  and  one  new  junior  high  school,  each  with  a  minimum  capacity 
of  500.   Construction  of  these  facilities  would  have  to  be  completed  between 
1980  and  1984,  with  one  new  elementary  school  ready  for  the  1981-82  academic 
year.   Staffing  increases  necessary  at  mid-level  would  be  44  new  teachers  by  1980 
and  80  additional  teachers  between  1980  and  1985.   Between  1985  and  1990,  eleven 
of  these  positions  would  no  longer  be  necessary,  due  to  enrollment  decreases. 

Rio  Blanco  -  Rangely.   The  Rangley  School  District,  with  a 
current  enrollment  of  617,  could  expect  increases  totaling  574  by  1980  and 
1,464  between  1980  and  1985,  with  a  decrease  of  about  100  pupils 
between  1985  and  1990.   Nineteen  percent  of  the  enrollment  increases  occurring 
between  1977  and  1985  would  be  attributable  to  additional  development  of 
federal  coal. 

Projected  school  district  capacity  would  be  sufficient  until  the  1982-83 
school  year.   Thereafter,  additional  space  requirements  would  necessitate  194 
pupil  spaces  by  1985,  82  of  which  would  no  longer  be  necessary  by  1990.   The 
bulk  of  these  increases  could  be  absorbed  through  the  use  of  modular  classrooms , 
particularly  given  the  downturn  projected  after  1985.   Thus,  additional  permanent 
elementary  space  for  roughly  100  students  (4-5  additional  classrooms)  would  be 
adequate  to  meet  projected  mid-level  enrollment  increases. 

In  order  to  maintain  current  pupil-teacher  ratios,  3  new  teachers  would  be 
needed  between  1977  and  1980  and  56  additional  teachers  between  1980  and  1985. 
Between  1985  and  1990,  six  of  these  positions  would  no  longer  be  necessary, 
due  to  enrollment  decreases. 
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Routt  -  Hayden.   According  to  Table  4-30,  the  Hayden  School  District 
would  experience  a  steadily  climb  from  a  current  enrollment  of  507  to  1,920 
by  1990.   Of  this  increase,  65.4  percent  would  be  attributable  to  additional 
development  of  federal  coal. 

Projected  school  district  capacity  would  be  able  to  meet  growth  until 
about  1986-87,  when  additional  space  for  300  students  would  be  required. 
Projected  junior-senior  high  school  space  is  adequate  to  meet  demand  through 
1990,  but  additional  space  would  be  needed  for  about  300  students. 

In  order  to  maintain  current  student/ teacher  ratios,  13  new  teachers  would 
be  needed  by  1980,  42  additional  teachers  between  1980  and  1985,  and  45  additional 
teachers  between  1985  and  1990. 

Routt-Steamboat  Springs.   Steamboat  Springs  would  experience  significant 
enrollment  increases  between  1977  and  1990.   From  the  current  1,417,  enrollment 
would  be  expected  to  increase  to  1,741  by  1980,  2,925  by  1985,  and  3,888  by 
1990.   Fifty-six  percent  of  this  increase  would  be  due  to  additional  development 
of  federal  coal. 

Current  projected  school  district  capacity  would  be  exceeded  by  1980. 
Potential  capacity  of  the  existing  buildings,  with  additions,  would,  if 
utilized,  suffice  until  about  1983.   Additional  space  for  689  pupils  would 
be  necessary  by  1985,  and  for  another  969  between  1985  and  1990.   Of  this, 
elementary  space  would  account  for  approximately  900  students,  secondary 
space  for  roughly  700. 

To  maintain  current  pupil/teacher  ratios,  18  new  teachers  would  be  needed 
by  1980,  65  additional  teachers  between  1980  and  1985,  and  53  additional 
teachers  between  1985  and  1990. 

Routt-South  Routt.   Projected  enrollment  in  the  South  Routt  School 
District  would  remain  stable  through  1980,  when  it  would  begin  a  gradual  climb 
to  787  by  1985,  and  to  1,025  by  1990.   Eighty  percent  of  this  increase  would 
be  due  to  additional  development  of  federal  coal. 

Projected  school  district  capacity  would  be  able  to  handle  projected 
mid- level  increases  until  1987-88,  when  additional  space  for  120  students 
would  be  necessary.   Projected  elementary  and  high  school  space  would 
be  adequate  to  meet  these  increases;  increased  space  would  be  needed  for 
junior  high. 

To  maintain  current  pupil/teacher  ratios,  no  staff  increases  would  be 
needed  between  1977  and  1980,  19  new  teachers  between  1980  and  1985,  and 
16  additional  teachers  between  1985  and  1990. 
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Health  Care  Services 

Need  for  hospital  beds  are  addressed  on  a  region-wide  basis.   Taking 
into  consideration  the  capacity  of  existing  hospital  facilities  and  the  current 
expansion  of  one  of  the  hospitals,  the  region  would  face  a  deficit  of  42 
hospital  beds  by  1990  (all  due  to  additional  development  of  federal  coal) , 
unless  average  bed  utilization  ratios  were  to  increase,  in  which  case  fewer 
hospital  beds  would  be  needed. 

Table  4-35  projects  the  number  of  physicians  and  registered  nurses  needed 
in  each  county  at  mid- level  to  provide  adequate  health  care  to  the  population. 
Routt  County,  which  currently  has  the  most  favorable  population- to-physican 
ratio,  would  need  to  recruit  three  additional  doctors  and  44  additional  re- 
gistered nurses  by  1990  (all  doctors  and  two  of  the  registered  nurses  would  be 
due  to  additional  development  of  federal  coal) .   Moffat  County  would  need  five 
additional  doctors  by  1990  (four  due  to  additional  development  of  federal  coal) 
and  36  registeres  nurses  (27  due  to  additional  federal  coal) .   Rio  Blanco 
County  would  need  three  additional  doctors,  (two  due  to  additional  federal  coal), 
and  25  additional  registered  nurses  (six  due  to  additional  federal  coal) . 
Because  of  the  expected  population  decline  in  Rio  Blanco  County  between  1985 
and  1990 ,  one  more  doctor  and  three  more  registered  nurses  would  be  needed  in 
1985  than  in  1990. 

Some  difficulty  might  be  experienced  in  recruiting  new  physicians  and 
registered  nurses  in  the  three  counties.   None  has  a  major  medical  facility. 
Moffat  and  Rio  Blanco  Counties  might  have  more  difficulty  in  recruiting  additional 
health  care  specialists  than  Routt  County  because  neither  has  a  recreation 
development  such  as  the  ski  resort. 

Local  Government  Finances 

Revenue  and  Expenditure  Projections.   Table  4-37  compares  projected 
operating  expenditures  with  revenues  which  would  accrue  to  individual 
communities  in  the  study  area  at  mid-level.   The  Moffat  and  Routt  County 
governments  would  experience  significant  revenue  surpluses  due  to  greatly 
increased  property  tax  assessments.   It  is  not  known  whether  they  would 
use  these  surpluses  to  increase  their  financial  reserves,  expand  the  range 
and  level  of  services  offered  to  county  residents,  or  reduce  local  tax  rates. 
Either  of  the  latter  two  alternatives  would  result  in  a  reduction  of  the 
projected  revenue  surpluses.   The  advent  of  a  possible  regional  tax-sharing 
system  such  as  that  discussed  in  Chapter  2  would  also  reduce  potential  county 
surpluses  by  diverting  a  portion  of  county  tax  monies  to  municipal  governments. 

While  Rio  Blanco  County  is  shown  facing  a  potential  operating  deficit, 
revenues  projections  for  Rio  Blanco  do  not  incorporate  property  taxes  on 
future  investments  in  shale  oil  facilities 
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(see  note  to  Table  4-37) .   In  view  of  the  magnitude  of  these  investments 
(over  $2  billion  by  1990),  it  is  certain  that  Rio  Blanco  County's  long-term 
operating  position  would  be  favorable.   However,  the  projected  deficit  in 
1980  is  an  indication  that  Rio  Blanco  County  faces  potential  front-end 
financing  problems.   The  latter  are  likely  to  result  where  the  county  must 
provide  services  to  thousands  of  shale  oil  plant  construction  workers  before 
property  tax  revenues  begin  to  flow  from  the  completed  plants. 

Craig  would  experience  long-term  operating  shortfalls  at  mid- level. 
Craig's  1985  shortfall  would  be  almost  $304,535  and  would  increase  to 
$461,663  in  1990. 

The  prospect  of  long-term  operating  shortfalls  in  Craig  would  require 
adjustment  of  its  overall  fiscal  structure.   Such  a  structural  solution 
might  involve  levying  new  local  taxes ,  implementing  a  tax  sharing  plan  with 
other  regional  governments,  curtailing  non-essential  expenditures,  or  some 
combination  thereof. 

Incremental  Property  and  Sales  Tax  Revenues.   Tables  4-38,  4-39,  and  4-40 
highlight  the  major  impacts  of  mid-level  development  on  local  government 
finances.   Table  4-38  describes  the  increase  in  non-residential  assessed 
valuation  expected  to  occur  at  mid- level  as  a  result  of  new  coal-related 
investments.   Tables  4-39,  4-40,  and  4-41  relates  these  changes  to  trends 
in  total  assessed  valuation,  including  increased  residential  assessments 
due  to  mine- related  population  increases.   Table  4-42  indicates  increases 
in  sales  tax  collections. 

Capital  Funds  Requirements.   The  preceding  portion  of  this  discussion  has 
focused  on  local  communities'  projected  requirements  for  operating  funds 
at  mid- level  development.   Table  4-43,  which  is  based  on  projected  capital 
facilities  requirements  (see  the  discussion  of  local  services)  and  estimated 
facilities  costs,  contains  estimates  of  these  communities'  requirements  for 
capital  funds  between  1977  and  1990. 

Most  communities  should  be  able  to  raise  the  required  funds  internally, 
i.e.,  out  of  projected  operating  surpluses  or  by  bond  sales.   Probable  exceptions 
include  Meeker  and  Steamboat  Springs,  which  face  projected  total  capital  ex- 
penditures of  $9.0  million  and  $19.7  million,  respectively,  during  1977-1990. 
Possible  sources  of  financial  assistance  for  these  projects  include  the  Colorado 
General  Assembly's  project  grants  for  emergency  situations  relating  to  sewage 
treatment,  project  grants  under  the  Federal  Water  Pollution  Control  Act,  and 
grants  or  loans  from  the  U.S.  Commerce  Department  Economic  Development  Admin- 
istration. 

Impact  on  Colorado  State  Finances.   The  total  impact  on  state  finances 
cannot  be  identified  due  to  the  limitations  of  the  model  used  in  this  analysis. 
However,  it  is  possible  to  identify  specific  increases  from  sales  taxes  and 
mineral  royalities  and  state  income  tax  paid  by  employees. 
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TABLE  4-38 

PROJECTED  INCREASES  IN  NON- RESIDENTIAL 
ASSESSED  VALUATION  DUE  TO  NEW  INVESTMENTS  IN  COAL  AND 
RELATED  PRODUCTION  INCREASES  AT  MID-LEVEL 


Additional  coal  mining       Cumulative  increases 

at  mid-level 1978-80 1978-85 1978-90 

Facilities 

Moffat  $   360,000     $   840,000      $1,500,000 

Routt  3,600,000      9,150,000       9,900,000 

Production 

Moffat  1,874,250      1,972,000       1,927,000 

Routt  1,252,000      1,961,925       2,072,000 


In  the  benchmark  years  of  1980,  1985,  and  1990,  the  state  would  receive 
$24,467,846,  $34,677,455,  and  $36,732,601,  respectively,  from  these  sources. 
Additional  revenue  would  be  received  with  additional  development  of  federal 
coal  at  mid- level  -  an  estimated  $16,502,096,  $20,418,526,  and  $24,636,345, 
respectively,  for  the  three  benchmark  years. 


Utilities 

Purchase  of  electricity  from  companies  outside  the  region  would  be 
necessary  if  demand  for  electricity  within  northwest  Colorado  were  to 
exceed  the  power-generating  capacity  of  the  electricity  suppliers,  the 
Moon  Lake  Electric  Association  and  the  Colorado-Ute  Electric  Association, 
the  latter  of  which  supplies  power  to  the  Yampa  Valley  and  White  River 
Electric  Associations. 

Increased  pipeline  capacity  for  natural  gas  would  be  necessary  to 
meet  mid-level  population  needs.   In  the  short  run,  facility  constraints 
would  create  distribution  problems  for  natural  gas  companies  because  current 
demand  for  natural  gas  is  almost  at  pipeline  capacity  and  two  or  three  years 
would  be  necessary  for  pipeline  capacity  to  be  increased.   There  would,  how- 
ever, be  adequate  lead  time  to  increase  pipeline  capacity  to  meet  projected 
mid- level  population  needs  by  1985  and  1990.   In  addition  to  increasing 
pipeline  capacity,  additional  natural  gas  reserves  would  also  be  needed. 
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TABLE  4-42 

MID- LEVEL  SCENARIO:   PROJECTED  RETAIL  SALES  TAX 
REVENUES  (thousands  of  dollars) 


County 
City 


1980 


1985 


1990 


Moffat 
Craig 
Dinosaur 

Rio  Blanco  \/ 
Meeker 
Range ly 

Routt  y 

Hayden 
Oak  Creek 
Steamboat  Springs 


$1,494 

$1,951 

$2 

,152 

766 

1,062 

1 

,164 

9 

12 

13 

316 

523 

483 

607 

1,005 

929 

82 

114 

142 

19 

27 

34 

997 

1,114 

1 

,734 

1/  Rio  Blanco  and  Routt  Counties  do  not  levy  a  sales  tax. 


TABLE  4-43 

CAPITAL  NEEDS  AND  COST  AT  CUMULATIVE  DEVELOPMENT 
AT  MID- LEVEL  (thousands  of  dollars) 


City 


Activity 

Fire 

Water 

Sewer 

trucks 

systems 

facilities 

75 

- 

- 

150 

- 

8,888 

75 

- 

- 

76 

2,020 

75 

- 

549 

225 

4,104 

15,352 

75 

_ 

_ 

Craig 

Meeker 

Range ly 

Hayden 

Oak  Creek 

Steamboat  Springs 

Yampa 
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Transportation  Networks 

Impact  on  transportation  networks  would  be  caused  by  (1)  trans- 
portation of  coal  out  of  the  study  area,  and  (2)  increased  employment 
and  population,  with  its  attendent  increase  in  vehicles  and  miles- 
traveled. 


Highways 

Based  on  population  projections  for  Routt,  Moffat  and  Rio  Blanco 
counties  and  a  factor  of  1.24  vehicles  per  person  (Transportation, 
Chapter  4,  NWCCRES)  vehicle  registrations  for  mid-level  development  would 
be  37,700  in  1980,  60,300  in  1985,  and  67,500  in  1990.   Vehicle  registrations 
attributable  to  additional  development  of  federal  coal  would  be  4,600  in  1980, 
13,800  in  1985,  and  19,000  in  1990.   Table  4-44  presents  the  incremental 
increases  in  average  daily  traffic  volumes  that  would  result  from  the 
mid- level  scenario  at  selected  points  in  the  study  region.   There  was  an 
average  of  525,000  vehicle-miles  traveled  in  the  study  area  in  1976.   By 
1980  there  would  be  874,000,  by  1985,  971,000,  and  by  1990,  1,100,000. 
The  vehicle-miles  due  to  additional  development  of  federal  coal  at  mid-level 
would  be  304,000  by  1980,  345,000  by  1985,  and  415,000  by  1990.   Traffic 
voliime  increases  at  mid- level  would  also  result  in  more  accidents,  by  1980, 
2,450  accidents  per  year  in  the  study  area,  2,700  by  1985,  and  3,000  by  1990. 
Accidents  attributable  to  additional  development  of  federal  coal  would  be  360 
by  1980,  400  by  1985,  and  490  by  1990.   Increased  vehicular  traffic  would  also 
result  in  higher  annual  maintenance  costs.   At  this  time,  no  rerouting  of  any 
state  highways  is  planned  to  accommodate  mining  activities.  A  limited  number 
of  minor  graded  dirt  roads  and  gravel  roads  lie  within  mining  areas,  but 
they  are  generally  lightly  traveled  and  could  be  rerouted  if  necessary 
without  much  disturbance  to  traffic. 

A  marked  increase  in  loaded  diesel  coal  truck  traffic  could  occur  in 
the  study  area.   Most  highways  in  the  region  were  designed  for  light 
traffic  and  although  paved,  would  deteriorate  rapidly  if  repeatedly 
used  by  heavy  coal  trucks  of  25  to  30  net  tons  per  load.   Because  of 
increases  in  heavy  truck  traffic  as  well  as  regular  traffic,  roads 
would  require  more  maintenance  at  a  higher  cost.   Two  roads  that  would 
suffer  greatest  deterioration  would  be  State  Highway  13  between  Axial 
and  Meeker  and  State  Highway  394  from  U.S.  40  to  the  coal  rail  loading 
site  just  south  of  Craig.   Meeker,  Craig,  Hayden,  and  Steamboat 
Springs  would  all  share  in  the  impacts  of  increased  vehicular  traffic, 
both  from  heavy  trucks  and  passenger  vehicles.   Tables  1-3,  1-4,  1-5, 
and  1-6,  Chapter  1,  indicate  cumulative  coal-related  impacts  at  the  mid- 
level  and  portions  of  those  impacts  attributable  to  additional  development  of 
federal  coal.   Including  coal  exploration  trails,  access  roads,  and  haulage 
roads,  there  would  be  30  miles  of  new  road  by  1980,  80  miles  by  1985, 
and  130  miles  by  1990  (Table  1-5) .   This  would  permanently  disturb  630 
acres  by  1980,  1,680  by  1985,  and  2,730  acres  by  1990  (Table  1-6).   New 
road  attributable  to  additional  development  of  federal  coal  would  be  20  miles 
by  1980,  50  miles  by  1985,  and  75  miles  by  1990  (Table  1-3).   This  would 
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TABLE  4-44 

INCJ^EASES  IN  TRAFFIC  VOLUMES  OVER  1976  LEVELS  AT 
SELECTED  POINTS  IN  THE  STUDY  AREA  DUE  TO  MID-LEVEL 
DEVELOPMENT  1/  (UNITS:  AVERAGE  DAILY  TRAFFIC) 


Highway 

location  2/ 

1980 

1985 

1990 

US  40 

at  Utah  State  Line 

650 

550 

800 

US  40 

W/o  Dinosaxjr 

800 

650 

950 

US  40 

E/o  Dinosaur 

650 

550 

750 

US  40 

E/o  m   to  Blue  Mtn 

550 

500 

650 

US  40 

N/o  Jet  SH  318 

650 

500 

750 

US  40 

E/o  Jet  SH  318 

750 

600 

850 

US  40 

W/o  W  Jet  SH  13 

2,000 

1,600 

2,200 

US  40 

E/o  W  Jet  SH  13 

3,700 

3,100 

4,200 

US  40 

W/o  E  Jet  SH  13 

7,900 

6,700 

9,500 

US  40 

E/o  E  Jet  SH  13 

4,000 

3,350 

4,650 

US  40 

W/o  Hayden 

400 

450 

500 

US  40 

E/o  Hayden 

250 

450 

550 

US  40 

W/o  Milner 

350 

350 

450 

US  40 

W.C.L.  Steamboat  Springs 

800 

850 

1,050 

US  40 

S.C.L.  Steamboat  Springs 

1,200 

1,300 

1,600 

US  40 

5  Mi  S/o  Jet  131 

250 

300 

350 

SH  131 

S/o  Jet  US  40 

150 

200 

200 

SH  131 

N/o  Oak  Creek 

100 

110 

120 

SH  131 

N/o  Phippsburg 

150 

150 

150 

SH  131 

S/o  Phippsburg 

100 

100 

130 

SH  131 

S/o  Yairpa 

80 

80 

100 

SH  13 

Colorado-Wyoming  Stateline 

850 

750 

1,050 

SH  13 

N.C.L.  Craig 

1,000 

850 

1,250 

SH  13 

S/o  US  40 

2,650 

2,200 

3,050 

SH  13 

N/o  Hamilton 

1,700 

1,400 

1,850 

SH  13 

S/o  Hamilton 

1,700 

1,400 

1,850 

SH  13 

at  Rio  Blanco-Moffat  Co.  Line 

1,450 

1,200 

1,550 

SH  13 

E.C.L.  Meeker 

1,550 

3,150 

3,150 

SH  13 

E/o  Jet  SH  64 

1,400 

2,850 

2,850 

SH  13 

S/o  Jet  SH  64 

1,200 

2,400 

2,450 

SH  317 

E/o  Jet  SH  13 

80 

60 

90 

SH  394 

S.C.L,  Craig 

3,150 

2,850 

4,200 

SH  394 

2  Mi  S/o  Craig 

1,450 

1,250 

1,850 

SH  64 

W/o  Jet  SH  13 

900 

1,800 

1,800 

SH  64 

4  Mi  W/o  Jet  SH  13 

800 

1,600 

1,600 

SH  64 

E/o  Jet  SH  139 

1,250 

2,450 

2,450 

SH  64 

W/o  Jet  SH  139 

1,350 

2,700 

2,700 

SH  64 

W.C.L.  Rangely 

1,500 

3,000 

3,050 

SH  64 

W/o  Blue  Mt.  Rd 

1,250 

2,400 

2,400 

SH  64 

E/o  Bonanza  Rd 

850 

1,700 

1,700 

SH  64 

at  Rio  Blaneo-Moffat  Co.  Line 

850 

1,700 

1,700 

SH  139 

S/o  SH  64 

300 

580 

650 

1/  Ovei 

•  and  above  low- level,  Chapter  8,  Table  8-43. 

2/  Key 

to  abbreviations: 

SH: 

State  Highway 

N/o: 

North  of 

S/o: 

South  of 

E/o: 

East  of 

W/o: 

West  of 

N.C. 

L. :  North  City  Limits 

S.C. 

L. :  South  City  Limits 

E.C. 

L. :  East  City  Limits 

W.C. 

L. :  West  City  Limits 
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permanently  disturb  420  acres  by  1980,  1,050  acres  by  1985,  and  1,575 
acres  by  1990  (Table  1-4) . 


Railroads 

Coal  transported  from  the  region  would  move  by  rail.   Coal  related  rail 
traffic  would  increase  from  105,120  carloads  currently  to  226,400  carloads 
in  1990.   The  larger  mining  operations  would  most  likely  ship  by  unit  train 
in  user  owned  cars.   While  the  smaller  mining  operations  would  likely  ship 
in  multicar  shipments,  it  is  assumed  that  these  shipments  would  be  assembled 
into  a  train  similar  in  length  to  a  unit  train  for  the  main-line  haul  from 
the  region.   With  an  average  train  length  of  80  cars,  the  probable  level  of 
development  in  the  region  would  generate  2,830  unit  train  round  trips  (5,660 
train  trips)  annually  in  1990.   This  would  be  an  average  of  7.75  unit  train 
roundtrips  per  day.   Improvements  to  the  D&RGW  mainline  to  perjnit  efficient 
operation  of  100-car  unit  trains  would  reduce  this  voliome  to  an  average  of 
6.2  daily  unit  train  roundtrips.   It  is  assiomed  that  all  coal  would  be  moving 
to  destinations  east  of  the  region. 

The  principal  railroad  construction  impacts  that  would  occur  as  a 
result  of  this  alternative  would  be  related  to  the  construction  of  the  12.5 
mile  rail  spur  to  Peabody's  Moffat  mine.   In  addition  coal  loading  at  new 
mine  sites  would  require  construction  of  small  lengths  of  spur  track  and 
loading  facilities.   No  other  major  modifications  to  the  rail  system  in  the 
region  would  be  necessary  to  accommodate  the  amount  of  traffic  generated  by 
the  most  probable  level  of  production. 

The  amount  of  fuel  consumed  by  rail  transporting  coal  from  the  north- 
west Colorado  region  would  be  dependent  on  many  factors,  some  presently  un- 
known.  The  ultimate  coal  markets,  train  routing,  and  type  of  rail  carriage 
(unit  train  or  general  freight)  would  influence  the  total  amount  of  fuel 
consumed.   To  assist  in  understanding  this  impact,  the  amount  of  fuel  con- 
sumed per  100  miles  of  trip  was  estimated  assuming  a  total  annual  haul  of 
22.64  million  tons  and  a  net  fuel  efficiency  of  300  net  ton-miles/gallon 
(typical  for  unit  trains).   Under  these  conditions,  7.55  million  gallons 
of  diesel  fuel  would  be  consumed  annually  per  100  miles  of  shipment. 

Primary  sources  of  air  pollution  associated  with  coal  train  movements 
are  pollutants  emitted  as  part  of  diesel  exhaust  and  dust  blown  from  un- 
covered coal  cars.   The  three  primary  locomotive  emissions  are  carbon 
monxide,  hydrocarbons,  and  nitrogen  oxides. 

Greater  train  traffic  would  result  in  an  increase  in  noise  along  the 
rail  line.   The  area  in  which  noise  levels  exceed  the  Environmental  Protection 
Agencies  long-teinn  noise  control  goal  (55  dBA)  would  expand.   Because  of  new 
locomotive  and  car  single-exposure  noise  level  standards,  new  equipment  will 
run  quieter  and  therefore  reduce  noise  in  future  rail  operations. 
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As  a  result  of  both  increased  train  and  auto  traffic,  the  incidence 
of  auto- train  collisions  at  unseparated  grade  crossings  would  increase. 
The  cumulative  hazard  ratings  for  crossings  in  the  study  area  are 
8.13  for  1976,  8.21  by  1980,  8.30  by  1985,  and  8.40  by  1990.   The  increase 
in  hazard  ratings  due  to  additional  development  of  federal  coal  are  2.87  by 
1980,  3.60  by  1985,  and  4.60  by  1990.   Hazard  ratings  are  the  niomber  of 
auto- train  collisions  expected  in  a  5-year  period. 

As  a  result  of  increased  train  traffic,  the  average  daily  vehicle 
waiting  time  at  unseparated  grade  crossings  would  increase.   Assuming  a 
3-minute  delay  per  train,  daily  vehicle  waiting  time  at  mid-level 
would  increase  from  the  present  12  minutes  per  day  to  17  minutes  per  day 
by  1980,  23  minutes  by  1985,  and  23  minutes  by  1990.   Delays  attributable 
to  additional  development  of  federal  coal  would  be  3  minutes  by  1980,  8  minutes 
by  1985,  and  10  minutes  by  1990.   This  would  be  especially  significant  to 
emergency  vehicles,  which  would  have  no  alternate  route.   The  impact  to 
emergency  services  is  difficult  to  quantify  because  there  is  no  data  on 
the  probability  of  an  emergency  vehicle  being  delayed  in  the  study  area. 

Impacts  resulting  from  rail  operations  would  not  be  confined  to  the  study 
area;  they  would  be  manifested,  to  some  degree,  wherever  the  coal  shipment  goes. 
The  major  extra-regional  implications  of  the  movement  of  northwest  Colorado 
coal  would  come  where  these  movements  would  be  added  to  lines  with  already 
high  volumes  of  rail  traffic. 

It  is  assumed  that  coal  produced  in  the  region  would  travel  east  to  Denver. 
At  the  probable  level  of  production,  the  West  Central  Colorado  Region  would 
generate  an  average  movement  of  5h   trains  (of  100  cars)  per  day  between  that 
region  and  the  front  range  of  the  Rockies.   The  Central  Utah  region  could 
generate  up  to  an  average  of  13^  unit  trains  (of  100  cars)  per  day.   The  future 
markets,  and  therefore  the  routing  of  the  Utah  coal,  is  unknown.   If  it  were  all 
to  go  east,  there  would  be  an  average  of  19  trains  of  coal  per  day  from  west 
of  Dotsero  moving  over  the  D&RGW  to  the  front  range.   Should  this  traffic 
move  over  the  Tennesee  Pass  between  Dotsero  and  Pueblo,  38  train  trips  daily 
would  be  necessary. 

There  is  presently  sufficient  surplus  capacity  in  the  D&RGW  east-west  main- 
lines to  handle  the  coal  traffic  from  the  three  regions  in  addition  to  exist- 
ing traffic.   If  these  levels  would  be  reached,  however,  the  improvements  to  the 
Dotsero  to  Denver  line  previously  mentioned  would  be  necessary  to  permit  efficient 
operation  of  100  car  trains  as  well  as  providing  sufficient  capacity  to  handle 
any  substantial  growth  in  the  movement  of  general  freight  traffic  which  may  occur. 

If  the  two  coal  regions  west  of  the  northwest  Colorado  study  area  were  to 
reach  a  high-level  development,  their  coal  and  coal  from  central  Utah  would 
all  travel  east  to  market.   Because  of  this,  there  would  be  little  room  for 
general  traffic  growth  without  additional  major  modifications  to  the  main-lines, 
which  have  traffic  volumes  in  the  range  of  40  trains  per  day. 


4-111 


D&RGW  has  indicated  that  it  would  make  improvements  necessary  to  handle 
growth  in  traffic. 

The  preceding  discussion  assumed  that  all  coal  produced  in  central  Utah 
would  be  shipped  from  the  region  by  rail  in  one  direction.   This  is  unlikely. 
There  are  presently  three  coal- fired  power  plants  in  central  Utah  (two  of 
which  are  expanding)  which  would  be  probable  local  markets  for  large  quantities 
of  coal.   In  addition,  there  are  alternative  transporatation  plans  under  dis- 
cussion as  well  as  tentative  contracts  for  coal  shipments  both  east  and  west  from 
the  region . 

The  growth  of  coal  traffic,  in  particular  the  traffic  moving  between 
Wyoming  and  Texas  in  a  north-south  direction,  has  begun  to  create  rail- 
community  conflicts  on  the  front  range.   These  problems  are  most  pronounced 
in  the  Fort  Collins  to  Colorado  Springs  area,  which  includes  Denver.   Routing 
of  northwest  Colorado  coal  through  Moffat  Tunnel  to  an  interchange  with  another 
carrier  in  Denver,  although  not  seriously  affecting  north-south  movements,  would 
add  to  already  high  rail  congestion  in  the  city.   If  this  traffic  then  moves 
south  to  Colorado  Springs  or  Pueblo  for  interchange,  it  would  further  aggrevate 
existing  problems.   Table  4-45  presents  the  number  of  grade  crossings  encountered 
between  Denver  and  Pueblo. 


TABLE  4-45 

HIGHWAY  CROSSINGS  OF  RAIL  LINE  V 
DENVER  TO  PUEBLO 


Community 


Population 


Crossing  of  Rail  Line 


At  Grade 


Grade  Separated 


Englewood 
Littleton 
Castle  Rock 
Colorado  Spgs. 
Pueblo  2/ 


36,500 

34,000 

2,500 

185,000 


1/  Source:   Coal  Train  Assessment,  URS  for  the  Colorado  Department  of 

Highways,  December  1976. 
2/  That  portion  of  the  city  above  the  eastbound  AT&SF  tracks. 


These  rail  lines,  jointly  operated  D&RGW  &  AT&SF,  generally  pass 
through  the  center  of  these  communities.   Except  in  Colorado  Springs  and 
Pueblo,  little  opportunity  is  afforded  to  cross  the  tracks  when  a  train 
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is  present.   This  disrupts  the  established  traffic  circulation  patterns 
and  effectively  separates  many  essential  community  facilities  from  their 
service  areas.   The  Coal  Train  Assessment  performed  for  the  Colorado  Depart- 
ment of  Highways  has  recommended  study  of  eleven  proposed  new  grade-separated 
crossings. 

This  line  provides  the  only  rail  connection  on  the  front  range  between 
Denver  and  Pueblo  and  is  used  by  the  AT&SF  to  serve  Denver  and  the  BN  to 
ship  coal  to  Texas.   Large  volumes  of  northwest  Colorado  coal  using  this 
line  may  require  installation  of  more  passing  tracks  on  the  segments  with 
only  a  single  track  or  the  double  tracking  of  these  segments . 

Shipment  of  coal  over  the  Dotsero  to  Pueblo  line  would  not  create 
significant  problems  regarding  delay  of  traffic.   If  significant  traffic 
would  not  develop  from  the  West  Central  Colorado  and  Central  Utah  regions, 
coal  from  northwest  Colorado  could  be  routed  over  this  line  to  Pueblo  and 
Colorado  Springs.   However,  a  new  connection  between  the  main- lines  at 
Dotsero  would  have  to  be  constructed,  trains  would  be  limited  to  about  50 
cars  in  length,  and  the  trip  to  Pueblo  would  be  about  11  miles  longer. 

There  are  seven  rail  routes  which  could  take  coal  traffic  to  potential 
markets  to  the  east  or  southeast  once  it  reaches  the  front  range.   If  all 
the  coal  traffic  generated  in  the  three  regions  were  to  be  routed  over  one 
or  two  of  these  lines,  major  improvements  would  be  necessary  to  provide 
the  needed  capacity.   However,  if  the  traffic  is  divided  among  the  various 
lines,  no  individual  line's  capacity  would  be  seriously  taxed,  and  the 
impact  at  any  particular  point  downline  from  additional  train  operations  would 
be  less  than  would  occur  at  points  in  the  region. 


SUMMARY  OF  ENVIRONMENTAL  IMPACTS 


Following  is  Table  4-45,  which  siommarizes  the  impacts  of  additional  federal 
coal  development  at  mid-level  for  1980,  1985,  and  1990. 
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CHAPTER  5 
ADVERSE  IMPACTS  WHICH  CANNOT  BE  AVOIDED 


This  chapter  describes  only  the  adverse  impacts  of  development  of 
coal  at  mid-level  and  of  other  related  developments  in  the  study  area. 

An  attempt  has  been  made  in  this  chapter  to  assign  relative  importance 
to  impacts  and  to  rank  them  on  that  basis,  in  order  to  broadly  evaluate 
the  possible  consequences  of  coal  development.   There  are  some  difficulties 
in  doing  this.   The  total  picture  suggested  by  this  ranking  may  vary  with 
alternative  points  of  view  and  alternative  rankings.   In  addition,  the 
impression  of  the  consequences  of  development  given  by  citing  individual 
impacts  cannot  help  but  be  somewhat  fragmented.   The  combined  effect  of 
land  disturbance,  the  diminution  of  air  quality  around  towns,  the  taxing 
of  public  facilities  and  services  to  their  limits  with  growth  of  population, 
and  the  alienation  that  is  inevitable  as  value  systems  of  long-term  and 
newer  residents  of  towns  come  into  contact  may  be  more  compelling  than  the 
analysis  of  these  impacts  individually  may  convey.   Forming  an  overall  pic- 
ture of  how  the  character  of  the  study  area  would  be  altered  by  addition- 
al development  is  essentially  the  task  of  the  individual  reader. 

Despite  difficulties  inherent  in  this  mode  of  presentation,  the  ranking 
of  impacts  does  help  to  broadly  characterize  the  adverse  consequences  of 
development.   In  some  respects,  ranking  impacts  according  to  importance 
seems  arbitrary,  because  it  is  often  difficult  to  regard  the  importance  of 
a  given  effect  as  distinct  from  that  of  its  antecendent  cause.   If,  for 
example,  the  increase  in  dissolved  solids  levels  in  rivers  is  an  important 
impact  of  mining  activity,  how  can  it  be  considered  more  important  than 
the  clearing  of  vegetation  and  the  disturbance  of  the  land  surface,  which 
must  occur  first? 

The  same  problem  exists  when  evaluating  certain  effects  locally  and 
evaluating  them  regionally.   For  example,  the  increase  in  dissolved 
solids  in  rivers  near  mines  may  be  of  little  significance  locally  but 
may  impact  areas  downstream  in  the  lower  Colorado  River  in  a  major  way, 
because  salinity  of  the  water  there  is  already  high.   Notwithstanding 
these  difficulties,  adverse  impacts  are  identified  and  their  importance 
evaluated  independent  of  their  place  in  the  cause-and-effect  chain.   The 
order  in  which  environmental  components  are  presented  in  this  chapter 
differs  from  their  order  in  previous  chapters,  reflecting  the  inferred 
relative  importance  of  the  principal  adverse  impacts  organized  under 
them.   Other,  lesser  impacts  are  included  with  the  major  ones  for  a 
given  environmental  component,  for  ease  of  presentation  and  for  ready 
reference. 

Trends  of  change  in  the  study  area  indicated  below  are  already 
taking  place.   Additional  development  of  federal  coal  would  speed  and 
intensify  these  changes.   Impacts  of  additional  development  would  derive 
principally  from  the  influx  of  new  population  into  the  study  area  and 
from  disruption  of  the  physical  environment  by  mining  and  related  activities. 
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SOCIO-ECONOMIC  ENVIRONMENT 


Additional  development  of  federal  coal  would  have  certain  adverse 
impacts  on  the  socioeconomic  environment  of  northwest  Colorado.   The 
influx  of  outsiders  into  the  study  area  accompanying  development  would 
intensify  longterm  residents'  sense  of  the  progressive  erosion  of  trad- 
itional community  values  and  loss  of  control  over  their  destiny.   Among 
the  new  residents  drawn  by  the  possible  coal  development  many  would  ex- 
perience the  same  sense  of  isolation  and  alienation  experienced  by  long- 
term  residents  in  the  study  area. 

Additional  development  of  federal  coal  would  intensify  the  pro- 
jected shortterm  shortage  of  workers  in  the  nonmine  related  sectors  of 
Rio  Blanco  County  as  employers  compete  for  available  workers.   Similar 
shortterm  labor  impacts  would  not  be  felt  in  Moffat  and  Routt  Counties 
due  to  the  current  surplus  labor  situation.   In  the  longer  term,  the 
influx  of  additional  population  attracted  by  the  resulting  economic 
opportunities  should  ease  the  shortage  in  Rio  Blanco  County  somewhat, 
possibly  even  leading  to  local  labor  surplus. 

Total  wage  and  salary  earnings  and  average  earnings  per  worker 
would  increase.   This  increase  in  income  would  lead  to  local  inflation, 
reducing  the  effective  buying  power  of  persons  with  low  or  fixed  incomes. 

As  a  result  of  this  inflationary  trend  as  well  as  the  limited 
supply  of  housing  of  all  types  except  mobile  homes,  an  increased  number 
of  households  would  be  forced,  at  least  in  the  short  term,  to  accept 
housing  that  is  not  up  to  their  expectations  or  desires. 

Schools  would  become  crowded,  and  pupil/teacher  ratios  would  rise, 
requiring  facilities  expansion  and  staff  increases.   Current  municipal 
services  such  as  police,  fire,  water  and  sewage  treatment  would  require 
expansion.   Local  communities  in  some  cases  would  face  short-term  oper- 
ating deficits  if  they  expanded  local  services  to  meet  the  expected 
demand,  while  others  would  have  to  incur  longterm  indebtedness  in  order 
to  provide  needed  capital  facilities.   The  present  shortage  of  health 
care  specialists  and  facilities  would  become  still  more  acute. 
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WATER  RESOURCES 


Development  of  additional  federal  coal  would  have  certain  unavoid- 
able adverse  impacts  on  the  physical  environment.   These  would  be  chiefly 
due  to  surface  disturbance  of  the  land,  including  mining  activities,  develop- 
ment of  ancillaiy  facilities  and  increased  urbanization.   Cumulative  sur- 
face disturbance  at  mid-level  would  be  7,900  acres  from  1978-80,  11,810 
acres  from  1981-85,  and  9,060  acres  from  1986-90,  totaling  28,770  acres. 
Additional  federal  coal  at  mid-level  would  account  for  1,610  acres  from 
1978-80,  4,345  acres  from  1981-85,  and  3,455  acres  from  1986-90,  totaling 
9,410  acres. 

Surface  mining  disturbance  at  mid-level  would  account  for  3,280  acres 
from  1978-80,  7,310  acres  from  1981-85,  and  7,330  acres  from  1986-90, 
totaling  17,920  acres.   Additional  federal  coal  surface  mining  disturbance 
would  account  for  470  acres  from  1978-80,  2,030  acres  from  1981-85,  and 
2,500  acres,  totaling  5,000  acres. 

The  principal  unavoidable  adverse  impacts  to  water  resources 
as  a  result  of  surface  disturbance  of  the  land  would  be  the 
removal  of  parts  of  certain  aquifers  within  the  mined  areas  and 
the  alteration  or  removal  of  all  natural  stream  channels  in  those 
areas  where  the  surface  is  disturbed.   The  magnitude  of  these  impacts 
in  relation  to  the  coal  and  study  areas  is  summarized  as  follows : 


TABLE  5-1 

SUMMARY  OF  ADVERSE  IMPACTS  TO  WATER  RESOURCES 
IN  THE  STUDY  AREA 


Resource 


1978-80 


1981-85 


1986-90     1978-90 


Approximate  area  of  aquifers 
removed,  in  square  miles  (sq-mi) 


7.4 


19.4 


23.0 


49.8 


Percent  of  coal  area  in  which 
aquifers  would  be  removed 


0.7 


1.9 


2.3 


4.9 


Percent  of  study  area  in  which 
aquifers  would  be  removed 


0.08 


0.22 


0.26 


0.56 


Approximate  surface  area  disturbed 
by  surface  and  iinderground  mining 
(sq-mi) 


12.3 


18.4 


14.2 


45.0 


Percent  of  coal  area  in  which  stream 
channels  would  be  altered  or  removed 


1.2 


1.8 


1.4 


4.5 


Percent  of  study  area  in  which  stream 
channels  would  be  altered  or  removed 


0.14 


0.21 


0.16 


0.51 
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Because  of  the  relatively  small  part  of  the  study  area  that  would 
be  disturbed  by  cumulative  development  of  coal  at  mid-level,  removal  of 
parts  of  aquifers  (only  0.56  percent  of  the  study  area  by  1990)  and 
alteration  or  removal  of  stream  channels  (only  0.51  percent  of  the  study 
area  by  1990)  should  constitute  a  small,  probably  insignificant  impact 
on  the  regional  ground-water  and  surface-water  systems.   These  actions, 
however,  would  alter  the  hydrologic  system  locally  by  interrupting 
premining  ground-water  flow,  by  degrading  water  quality  from  leaching  of 
spoil  materials,  by  increasing  consumptive  use  of  water,  and  by  in- 
creasing erosion  in  disturbed  areas  and  consequent  sediment  yield  down- 
stream.  Any  degradation  in  the  quality  of  water  yielded  to  the  Colorado 
River  system  must  be  regarded  as  a  serious  impact  inasmuch  as  the  dis- 
solved solids  content  of  the  river  below  Hoover  Dam  currently  exceeds 
desirable  limits  and  any  increase  in  sediment  load  reduces  the  useful 
life  of  impoundments  such  as  Lake  Powell  and  Lake  Mead.   A  brief  de- 
scription of  these  impacts  follows. 

Interruption  of  premining  ground-water  flow  by  dewatering  of  mines 
and  by  modification  of  flow  patterns  by  replaced  spoil  materials  would 
tend  to  lower  water  levels  in  wells  adjacent  to  mines  and  dry  up  some 
springs.   Although  no  complete  inventory  of  wells  and  springs  is  available 
for  the  study  area,  cumulative  development  at  midlevel  would  probably 
adversely  impact  less  than  1  percent  of  existing  water  supplies. 

Degradation  in  water  quality  would  occur  from  leaching  of  replaced 
spoil  materials  in  surface-mined  areas  and  from  intercirculation  of 
ground  waters  between  aquifers  connected  by  permeable  spoil  materials  or 
by  vertical  fracturing  associated  with  underground  mining.  The  effects 
would  be  long-term  and  probably  would  increase  dissolved  solids  con- 
centrations locally  to  about  2,500  to  3,000  mg/1.   This  water  would  be 
suitable  for  use  by  livestock  and  wildlife,  but  is  not  recommended  for 
domestic  use.   Dissolved  solids  load  in  the  Yampa  River  from  this  source 
would  probably  average  about  10,000  tons/year  during  the  period  1978-90 
as  a  result  of  cumulative  mid-level  development.   Municipal  wastes, 
coupled  with  the  above  sources  of  pollution,  would  increase  the  weighted 
average  of  dissolved  solids  in  the  Yampa  River  by  only  0.8  percent  by 
1990,  but  the  corresponding  increase  in  dissolved  solids  concentration 
in  the  Colorado  River  below  Hoover  Dam  of  about  0.6  mg/1  by  1990  (Table 
44)  would  be  significant,  even  though  it  represents  an  increase  of  only 
0.09  percent.   The  salinity  of  Colorado  River  water  is  critical  to 
productive  use  of  water  in  the  southwestern  states  and  Mexico  and  has 
proved  to  be  a  volatile  political  issue. 

Water  losses  from  interception  of  runoff  and  storage  of  water  in 
impoundments  and  sedimentation  ponds  would  be  minor,  probably  averaging 
less  than  0.01  percent  of  total  runoff  from  the  study  area.   Consumptive 
use  of  water  as  a  result  of  development  of  additional  federal  coal  at 
mid-level  is  expected  to  reduce  total  water  yield  from  the  study  area  by 
about  0.2  percent  by  1980,  increasing  to  about  0.4  percent  by  1985,  and 
remaining  at  about  that  level  through  1990  (Table  4-4) .   The  small 
reduction  in  total  runoff  as  a  result  of  cumulative  development  at  mid- 
level  should  have  no  significant  impact  on  the  study  area,  which  nor- 
mally produces  runoff  far  in  excess  of  water  needs.   Local  water  rights 
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are  protected  by  regulations  (Chapter  3,  Water  Resources) .   Any  re- 
duction in  flow  downstream  into  the  Colorado  River  system,  however, 
would  reduce  the  amount  of  water  available  to  the  water-deficient  Lower 
Basin  States  and  must  be  regarded  as  a  significant  impact  to  these 
states. 
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TRANSPORTATION  NETWORKS 

Impact  on  transportation  networks  would  be  caused  by  (1)  trans- 
portation of  coal  out  of  the  study  area,  and  (2)  increased  employment 
and  population,  with  its  attendent  increase  in  vehicles  and  miles- 
traveled. 

As  a  result  of  both  increased  train  and  auto  traffic,  the  incidence 
of  auto- train  collisons  at  grade  crossings  would  increase.   The  cum- 
ulative hazard  ratings  for  crossings  in  the  study  area  are  8.13  for 
1976,  8.21  by  1980,  8.30  by  1985,  and  8.40  by  1990.   The  increase  in 
hazard  ratings  due  to  additional  development  of  federal  coal  are  2.87  by 
1980,  3.60  by  1985,  and  4.60  by  1990.   Hazard  ratings  are  the  niomber  of 
auto-train  collisions  expected  in  a  5-year  period. 

As  a  result  of  increased  train  traffic,  the  average  daily  vehicle 
waiting  time  at  unseparated  grade  crossings  would  increase.   Assioming  a 
three-minute  delay  per  train,  daily  vehicle  waiting  time  at  midlevel 
would  increase  from  the  present  12  minutes  per  day  to  17  minutes  per  day 
by  1980,  23  minutes  by  1985,  and  23  minutes  by  1990.   Delays  attribu- 
table to  additional  development  of  federal  coal  would  be  3  minutes  by 
1980,  8  minutes  by  1985,  and  10  minutes  by  1990.   This  would  be  es- 
pecially significant  to  emergency  vehicles,  which  would  have  no  al- 
ternate route.   The  impact  to  emergency  services  is  difficult  to  quan- 
tify because  there  are  no  data  on  the  probability  of  an  emergency 
vehicle  being  delayed  in  the  study  area. 

A  marked  increase  in  loaded  diesel  coal  truck  traffic  could  impact 
the  study  area.   Most  highways  in  the  region  were  designed  for  light 
traffic  and  although  paved,  would  deteriorate  rapidly  if  repeatedly  used 
by  heavy  coal  trucks  of  25  to  30  net  tons  per  load.   Because  of  in- 
creases in  heavy  truck  traffic  as  well  as  regular  traffic,  roads  would 
require  more  maintenance  at  a  higher  cost.   Two  roads  that  would  suffer 
greatest  deterioration  would  be  State  Highway  13  between  Axial  and 
Meeker  and  State  Highway  394  from  U.S.  40  to  the  coal  rail  loading  site 
just  south  of  Craig.   Meeker,  Craig,  Hayden,  and  Steamboat  Springs  would 
all  share  in  the  impacts  of  increased  vehicular  traffic,  both  from  heavy 
trucks  and  passenger  vehicles.   Tables  1-3,  1-4,  1-5,  and  1-6,  Chapter  1, 
indicate  cumulative  coal-related  impacts  at  the  mid-level  and  increments 
of  those  impacts  attributable  to  additional  development  of  federal  coal. 

Traffic  volume  increases  at  mid-level  would  result  in  more  acci- 
dents, by  1980,  2,450  accidents  in  the  study  area,  2,700  by  1985,  and 
3,000  by  1990.   Accidents  attributable  to  additional  development  of 
federal  coal  would  be  360  by  1980,  400  by  1985,  and  490  by  1990. 
Increased  vehicular  traffic  would  also  result  in  higher  annual  main- 
tenance costs  for  roads. 

Coal  from  the  two  coal  mining  regions  west  of  the  study  area  and 
coal  from  central  Utah  would  travel  east  to  market  by  rail.   If  there 
were  a  high  level  of  development,  traffic  would  increase  to  the  point 
where  there  would  be  little  room  for  general  traffic  growth  without 
major  modifications  to  the  main-lines.   In  addition,  traffic  congestion 
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problems  would  be  further  aggrevated  on  the  east  slope. 

Rail  lines  generally  pass  through  the  center  of  communities.   More 
rail  traffic  would  essentially  disrupt  established  traffic  circulation 
patterns  in  towns  and  separate  many  essential  community  facilities  from 
their  service  areas. 

The  incidence  of  auto-train  collisions  would  increase  at  unseparated 
grade  crossings. 
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AIR  QUALITY 


Coal  development  would  not  cause  the  regional  air  quality  to 
deteriorate,  but,  within  and  at  the  boundary  of  some  of  the  larger 
individual  mines,  the  Class  II  PSD  standards  and  national  and  Colorado  air 
quality  standards  for  total  suspended  particulates  (TSP)  would  be  exceeded 
through  1990.   Beyond  2  to  4  miles  from  individual  mines,  annual  TSP  con- 
centrations are  predicted  to  be  less  than  1  ug/m^  above  baseline  concen- 
trations . 

Additional  development  of  federal  coal  would  lead  to  small  but  notice- 
able increases  of  total  suspended  particulates  (TSP)  levels  around  the 
town  of  Craig.   In  1980  and  1985,  the  annual  and  24-hour  TSP  concentrations 
would  increase  by  3  ug/m-^  and  10  ug/m-^,  respectively.   By  1990  the  annual 
and  24-hour  TSP  concentrations  near  Craig  would  be  approximately  5  ug/m-^ 
and  17  ug/m3  greater  than  1977  levels,  due  primarily  to  town  growth.   The 
area  affected  would  have  a  radius  of  less  than  2  miles  from  the  center  of 
Craig.   Smaller  increases  would  occur  around  other  towns  in  the  study  area. 

Horizontal  visibilities  are  expected  to  exceed  48  miles  almost  50 
percent  of  the  time  in  the  region  as  a  whole  if  cumulative  development  at 
mid-level  occurs.   Regional  visibilities  (related  to  atmospheric  particulates) 
would  be  reduced  to  43  miles  or  less  over  small  areas  around  major  towns 
in  the  study  area,  due,  in  part,  to  growth  in  urban  emissions  caused  by 
ciimulative  development  at  mid-level.   Reduced  visibility  would  not  extend 
much  beyond  8  miles  from  the  towns.   Much  lower  visibility  could  occur 
near  specific  sources  within  towns,  but  it  would  be  very  localized. 

During  the  study  period,  average  regional  visibilities  would  be 
reduced  to  35  miles  or  less  over  areas  1-2  miles  in  diameter  around  larger 
mines.   Beyond  3-4  miles  from  even  the  larger  mines  annual  regional  visi- 
bilities would  not  be  reduced.   Much  higher  short-term  visibility  reductions 
would  occur  very  close  to  individual  mines,  but  these  would  be  highly 
localized. 

Coal  development  may  change  the  surface  meteorology  at  the  mine  sites 
by  altering  the  surface  contours,  albedo  and  material  distribution,  and 
temporarily  reducing  vegetation  during  mining. 
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ARCHEOLOGICAL  RESOURCES 

There  would  be  five  major  unavoidable  adverse  impacts  on  archeo- 
logical  resources. 

1.  Casual  collection  from  uncontrolled  digging  into  surface  and 
buried  sites  on  leases  and  throughout  and  beyond  the  study  area  would 
occur.   Such  activities  might  be  concentrated  on  and  near  lease  areas 
and  very  diffused  within  and  beyond  the  study  area.   Removal  of  arti- 
facts and  destruction  or  disturbance  of  cultural  deposits  results  in  the 
loss  or  mixing  of  diagnostic  data,  both  obvious  and  subtle,  used  by  pro- 
fessional archeologists  to  analyze  and  interpret  the  interrelationships 
between  prehistoric  peoples  and  their  environments. 

2.  Loss  of  unidentified  surface  and  buried  sites  in  areas  where 
commvmity  expansion  would  occur. 

3.  Loss  of  paleoecological  data  on  federal  and  non-federal  leases  and 
throughout  and  beyond  the  study  area  would  occur. 

4.  Loss  or  disturbance  of  recorded  and  unidentified  surface  or  buried 
sites  during  construction  activities  on  lease  sites  and  along  related 
rights-of-way  would  occur,  both  on  federal  and  non-federal  leases. 

5.  Damage  to  and  loss  of  archeological  resources  above  underground 
operations  would  occur.  This  impact  is  ranked  lowest  because  geologists 
judge  that  subsidence  probaibly  would  not  reach  the  surface  above  most 

of  the  underground  operations  in  the  study  area,  and  where  it  would 
reach  this  surface,  it  would  still  be  less  of  an  impact  than  the  others 
listed. 

Some  specific  impacts  resulting  from  mid-level  production  can  be 
identified,  but  most  of  the  federal  and  state  development  areas  have  not 
yet  been  surveyed  and  no  predictive  model  exists  to  estimate  site  density 
or  pattern.   There  is  no  legal  requirement  that  resources  on  private  leases 
and  areas  of  community  expansion  be  identified  or  evaluated  for  significance. 
The  state  leases  have  not  yet  been  surveyed. 

By  1980  six  private  leases  would  be  actively  mined.   Their  resources 
would  be  considered  lost.   The  three  state  leases  to  be  mined  have  not  been 
surveyed  and  cannot  be  assessed.   Sixteen  existing  federal  leases  and 
any  issued  short-term  leases  would  be  active.   Eleven  of  the  existing 
leases  must  be  archeologically  surveyed.   Forty  sites  are  presently 
recorded  in  areas  of  development.   Five  sites  are  presently  recommended 
for  inclusion  on  the  National  Register  of  Historic  Places  (NRHP) :   5MF435, 
5MF444,  5MF681,  5RT30  and  5RT32  (Table  2-23) .   Despite  protective  mitigation, 
casual  collecting  could  occur  at  all  sites  that  are  not  preserved  through 
excavation.   Rock  art  at  several  sites  could  be  vandalized.   Unidentified 
sites  within  the  pit  areas  of  federal  and  state  leases  would  be  lost. 
Community  expansion  would  develop  400  acres,  of  which  320  acres  would  be 
due  to  additional  federal  coal.   All  involved  sites  would  be  assumed  lost. 
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By  1985  ten  private  leases  could  probably  be  mined;  their  sites 
would  be  considered  lost.   At  least  eighteen  existing  federal  leases  and 
any  issued  short-term  leases  would  be  active.   Fourteen  of  the  existing 
leases  need  archeological  survey.   At  least  five  state  leases  would  be 
mined.   These  state  leases  have  not  been  surveyed.   While  the  number  of 
recorded  sites  remains  constant  from  1980,  required  surveys  would  record 
additional  sites.  Casual  collection  could  continue  to  occur  at  all  sites 
that  are  not  preserved  through  excavation.   Unidentified  sites  in  the 
pit  areas  of  federal  and  state  leases  would  be  lost.   Community  ex- 
pansion would  develop  1,870  acres,  of  which  780  acres  would  be  due  to 
additional  federal  coal.   All  involved  sites  would  be  assumed  lost. 

By  1990,  seven  private  leases  could  still  be  active,  their  arch- 
eological resources  lost.   Thirteen  existing  federal  leases  and  any 
issued  short-term  leases  would  probably  be  active.   Much  of  the  area 
needs  to  be  archeologically  surveyed.   At  least  four  state  leases  would 
be  mined  and  active.   Surface  collection  could  continue  to  occur  on  the 
41  recorded  sites  and  any  additional  sites  found.   Unidentified  sites  in 
the  pit  areas  of  federal  and  state  leases  would  be  lost.   Community 
expansion  would  develop  580  acres,  of  which  430  acres  would  be  due  to 
additional  federal  coal.  Any  sites  existing  on  this  land  would  be 
assumed  lost. 

The  majority  of  the  41  recorded  sites  appear  to  have  data  which 
should  be  important  in  describing  adaptations  of  Plains  Archaic  tech- 
nology that  may  have  been  developed  in  the  eastern  portion  of  the  study 
area  during  a  span  of  5,000  years  ago  to  10,000  years  ago.   Data  from 
these  sites  may  be  valuable  to  prehistoric  reconstruction  within  the 
study  area  and  within  the  Northwestern  Plains.   Several  sites  document 
the  activities  of  historic  Utes  before  they  were  moved  to  a  reservation. 
Data  from  these  resources  may  be  important  to  reconstruction  of  the  Ute 
culture  before  and  after  contact  with  Europeans. 
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RECREATION 

The  most  significant  recreation  impacts  result  from  population 
increases  associated  with  mining.   The  population  increases  in  the 
region  based  on  the  midlevel  scenario  is  as  follows:   1975   25,929; 
1980   29,900;  1985   48,600;  and  1990   54,400. 

Generally  it  is  difficult  to  assess  recreation  impacts  from  population 
growth  because  there  is  a  lack  of  data  from  which  to  make  projections. 
Data  presented  in  the  Colorado  State  Comprehensive  Outdoor  Recreation 
Plan  indicates  there  is  generally  a  surplus  of  recreation  opportunities 
available  within  the  study  area.   Losses  of  recreation  opportunities  in 
mining  areas  would  therefore  be  negligible. 

With  increased  population,  there  would  be  increased  pressure  on  towns' 
sewage  treatment  facilities,  which  would  lead  to  increased  fecal  coliform 
levels  downstream  in  the  Yampa  and  White  Rivers.   These  increases  could 
make  the  Yampa  River  ineligible  for  designation  under  the  Wild  and  Scenic 
Rivers  Act. 

All  developed  recreation  sites  within  the  region  would  be  expected  to 
have  minor  impacts  from  increased  recreation  demands  resulting  from  cum- 
ulative development  at  mid-level.   These  impacts  would  be  permanent  and 
would  increase  gradually  from  1980  to  1990.   Those  areas  closest  to 
municipal  centers  would  be  affected  most.   These  include  Ralph  White 
Reservoir,  Elkhead  Reservoir,  Ferndale,  Harrison  Creek,  and  Cristina 
Picnic  Grounds,  Meadows,  Dry  Lake  and  Summit  Creek  Campgrounds,  and 
Lake  Avery  and  Rio  Blanco  Lake  State  Recreation  Areas  (see  Map  Foldout 
12  in  Appendix  B,  NWCCRES) . 

Increases  in  outdoor  recreational  activity  would  also  increase  the 
demand  for  urban  recreation  in  the  region.   According  to  the  most  recent 
(1974)  projections  of  recreation  demand  (Table  RII-26  of  the  NWCCRES) , 
Routt  County  had  deficiencies  of  11,200  activity  days  for  swimming  and 
2,900  days  for  tennis.   Moffat  County  had  a  deficiency  of  14,900  activity 
days  for  tennis,  but  none  for  swimming.   Projections  for  the  future  could 
not  be  made  because  no  data  were  available,  but  deficiencies  which  already 
exist  would  be  expected  to  increase  as  population  would  increase. 

Development  at  mid-level  would  not  directly  impact  wilderness  values, 
but  population  increases  resulting  from  this  development  would  increase 
the  demand  for  wilderness  recreation.   The  Flat  Tops  Wilderness  Area  and 
the  Mt.  Zirkel  Wilderness  Area  are  the  only  two  formally  designated 
wilderness  areas  in  the  study  area.   Currently,  BLM  is  inventorying  its 
land  for  wilderness  potential.   There  are  no  data  from  which  to  make 
projections  of  impacts  on  wilderness  values  as  population  increases,  but 
they  may  be  minimal  because  many  wilderness  opportunities  occur  in  the 
study  area. 
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Loss  of  recreation  opportunities  from  land  disturbance  associated 
with  mining  and  ancillary  development  at  mid-level  would  occur  princi- 
pally in  Twenty-Mile  Park  and  Hayden  Divide  south  of  Hayden,  Nine  Mile 
Gap  northeast  of  Meeker,  and  the  confluence  area  of  the  Yampa  and 
Williams  Fork  Rivers  southwest  of  Craig. 

When  land  is  disturbed  due  to  mining  and  ancillary  developments, 
recreation  opportunities  are  impacted  in  several  ways.   Access  to  rec- 
reation areas  may  be  blocked.   The  mined  area's  natural  landscape  is 
disturbed  through  removal  of  vegetation  and  modification  of  topography, 
including  removal  of  interesting  rock  formations.   The  area  could  not  be 
used  for  hiking,  cross  country  skiing/snowshoeing,  backpacking,  nature 
study,  photography,  ORV  activities,  horseback  riding,  collecting, 
camping,  and  picnicking.   In  some  small  areas  there  would  be  surface 
cracking  large  enough  to  be  a  safety  hazard  to  foot,  horseback,  or 
vehicle  travel,  especially  motorcycling. 

Loss  of  land  during  active  mining  operations  would  result  in  loss 
of  habitat  for  wildlife.   Ultimately,  this  would  diminish  hunting  and 
wildlife  viewing  opportunities,  but  the  study  area  has  a  surplus  of  such 
opportunities  so  this  impact  would  be  minor. 
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VISUAL  RESOURCES 

Coal  development  in  northwest  Colorado  would  significantly  alter 
the  existing  landscape  character  and  accompanying  inherent  aesthetic 
values.   These  significant  impacts  are:  (1)  severe  visual  impacts  re- 
sulting from  many  services  and  support  facilities  needed  to  support 
new  population,  (2)  operations  (mining)  on  steep  terrain  (+35°)  re- 
sulting in  barren  cut  and  fill  slopes,  (3)  surface  facilities  (building, 
mine  portals,  tipples,  stacks)  not  blending  with  the  landscape, 
(4)  road  construction,  railways,  and  electric  distribution  lines  on 
steep  terrain  (+35°) ,  or  on  bedrock  material. 

The  visual  impact  of  surface  mines  themselves  could  only  be  partially 
reduced.   Until  successful  reclamation  occurs,  impacts  of  the  mining 
operation  itself  would  be  unavoidable.   Reclamation  would  reduce  most  of 
them. 

Surface  facilities  at  both  surface  and  underground  mines,  as  well 
as  powerplants  and  many  coal-related  urban  developments,  could  not 
completely  borrow  from  the  characteristic  landscape  features.   Buildings, 
mine  portals,  tipples,  emission  stacks,  and  yarding  areas  contain  in- 
herent elements  that  can  never  totally  blend  with  adjacent  terrain. 
Painting  with  special  colors,  careful  attention  to  architectural  design, 
and  screening  techniques  would  only  partially  mitigate  impacts;  there  is 
no  possibility  of  totally  eliminating  all  of  these  impacts.   Roads  and 
railroads  have  inherent  features  whose  strong  line-dominance  is  never 
totally  mitigated.   Those  rights-of-way  constructed  on  steep  side-slopes, 
or  in  bedrock  material,  or  those  which  fail  to  borrow  from  naturally 
occurring  line-dominant  features  would  impact  the  aesthetic  environment 
adversely. 

All  dust,  air  pollution,  and  noise  impacts  could  not  be  totally 
mitigated.   Size  of  the  areas  of  possible  coal  development,  adverse 
wind,  nature  of  overburden  blasting,  and  coal  loading  procedures,  would 
make  total  dust,  air,  and  noise  control  infeasible.   Total  control  of 
suspended  particulates  at  housing  developments  in  urban  areas  would  not 
be  feasible  either.   The  result  would  be  visual  impacts  in  the  form  of 
haze  and  smog  (see  discussion  of  Air  Quality) . 

Impacts  on  the  region's  mood-atmosphere  values  of  isolation,  solitude 
and  inspiration  could  not  be  completely  mitigated.   The  relative  signif- 
icance of  these  unavoidable  adverse  impacts  would  depend  on  the  visual 
exposure  of  the  landscape  visual  units  in  which  they  occur.   The  most 
severe  impacts  would  be  those  that  can  be  viewed  most  directly,  for  the 
longest  travel  time,  from  the  greatest  niimber  of  points,  and  at  the 
closest  distance. 

Major  U.S.  and  Colorado  highways  provide  visual  access  throughout 
the  region.   In  addition,  areas  of  possible  coal  development  are  traversed 
by  county  roads.   Regularly  scheduled  commercial  flights  on  Frontier 
Airlines  into  Hayden,  and  on  Rocky  Mountain  Airways  into  Steamboat  Springs 
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and  Craig,  would  provide  passengers  with  views  of  the  region  at  moderately 
low  altitudes. 

Visual  impacts  would  be  observed  mostly  in  southwest  Routt  County, 
southeast  Moffat  County,  and  the  area  northeast  of  Meeker  in  Rio  Blanco 
County - 
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MINERAL  RESOURCES 


The  major  impact  to  mineral  resources  would  be  the  removal  of  a 
cumulative  total  of  320.65  million  tons  of  coal  from  the  study  area  by 
1990.  Coal  production  in  the  study  area  would  be  20.3  million  tons  per 
year  by  1980,  27.5  million  tons  per  year  by  1985,  and  28.3  million  tons 
per  year  by  1990.   This  represents  0.8  percent  of  the  38  billion  tons  of 
measured,  indicated,  and  inferred  coal  reserves  in  the  study  area 
(Landis  1959) .   Development  of  additional  federal  coal  at  mid-level 
would  account  for  95.97  million  tons  of  the  total  coal  mined  by  1990. 
Coal  production  from  the  development  of  additional  federal  coal  would  be 
3.7  million  tons  per  year  by  1980,  9.3  million  tons  per  year  by  1985, 
and  12.4  million  tons  per  year  by  1990. 

Approximately  130  million  tons  of  coal  would  not  be  recovered  be- 
cause of  losses  inherent  in  the  method  used  to  extract  the  coal.   Ap- 
proximately 51  million  tons  of  this  unrecovered  coal  would  be  due  to  the 
additional  development  of  federal  coal  at  mid-level.   Underground  mining 
would  recover  approximately  50  percent  of  the  economically  minable  coal, 
surface  mining  methods  approximately  90  percent  of  the  economically 
minable  coal. 

Mineral  resource  conflicts  may  occur  between  development  of  coal 
and  development  of  oil  and  gas,  and  to  a  lesser  extent,  uranium.   Con- 
flicts with  oil  and  gas  rarely  occur,  but  result  when  resources  occur  at 
the  same  horizon;  they  would  be  based  on  superimposed  occurrence  of  coal 
near  the  surface,  and  oil  and  gas  at  depth.   Because  these  resources 
normally  can  be  recovered  sequentially  without  notable  increase  in 
environmental  impacts  over  those  accruing  with  separate  recovery,  the 
impacts  of  coal  vs.  oil  and  gas  conflicts  would  be  insignificant  in  a 
regional  sense. 

Potential  conflicts  between  coal  and  uranium  are  not  known  at  this 
time.   Known  resources  of  uranium,  particularly  in  the  Maybell  area,  do 
not  occur  in  the  same  area  as  coal  nor  are  they  attractive  for  develop- 
ment, and  recovery  would  not  jeopardize  future  recovery  of  coal.   In- 
creases in  world  demand  and  price  for  uranium,  however,  have  accelerated 
exploration  for  uranium  in  northwestern  Colorado  and  new  discoveries  are 
possible.  It  is  improbable  that  mining  for  one  resource  would  jeopardize 
future  mining  of  the  other. 
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TOPOGRAPHY 

Mining  would  result  in  temporary  disturbances  to  the  topography  in 
coal  mining  areas  (southwest  Routt  County,  southeast  Moffat  County  and 
the  area  northeast  of  Meeker) .  Although  this  temporary  disturbance 
(mining  pits  and  spoil  piles)  would  represent  the  greatest  alteration  of 
the  topography  it  would  only  exist  for  the  life  of  the  mine.   Temporary 
disturbance  would  occur  over  5,160  acres  by  1980,  an  additional  7,310 
acres  by  1985,  and  an  additional  7,330  acres  by  1990  for  a  total  of 
19,800  acres.   Temporary  disturbances  of  surface  area  due  to  the  ad- 
ditional development  of  federal  coal  would  be  470  acres  by  1980,  an 
additional  2,030  acres  by  1985,  and  an  additional  2,500  acres  by  1990 
for  a  total  of  5,000  acres. 

Long-term  developments  such  as  mine  buildings  and  shop  facilities, 
railroads,  and  housing  developments  would  cause  minor  alterations  to  the 
topography  in  areas  of  coal  mining,  as  listed  above,  and  areas  of  pop- 
ulation growth  (Meeker,  Craig,  Hayden,  Oak  Creek,  and  Steamboat  Springs) . 
These  changes  are  considered  permanent  for  the  time  frame  of  this 
report.  These  disturbances  would  affect  2,740  acres  by  1980,  an  addition- 
al 4,500  acres  by  1985,  and  an  additional  1,730  acres  by  1990  for  a 
total  of  8,970  acres  permanently  disturbed  by  1990.   Of  this  acreage, 
1,140  acres  would  be  disturbed  due  to  the  additional  development  of 
federal  coal  by  1980,  an  additional  2,315  acres  by  1985,  and  an  addition- 
al 955  acres  by  1990  for  a  total  of  4,410  acres  permanently  disturbed  by 
1990. 

There  would  be  permanent  impacts  to  the  topography  as  a  result  of 
temporary  disturbances.   Existing  natural  surfaces  would  be  replaced 
with  man-made  surfaces  with  artificial  drains.   Although  the  affected 
areas  would  be  returned  to  their  approximate  original  contour,  the 
resulting  angles  of  relief  would  not  be  as  sharp,  and  large  boulders  and 
rock  outcrops  would  be  missing.   Areas  where  overburden  is  replaced  at  a 
higher  or  lower  general  surface  level  than  the  original  surface  would 
not  be  expected  to  be  apparent  to  the  casual  observer. 

In  the  absence  of  specific  mining  plans,  the  magnitude  of  sub- 
sidence-related impacts  and  the  area  affected  cannot  be  determined. 
Most  underground  mining  in  the  study  area  would  utilize  continuous 
underground  room  and  pillar  methods  (Table  1-1) .   Subsidence  in  conjunction 
with  the  room  and  pillar  method  is  expected  to  be  minimal.   Some  tension 
cracks  would  probably  reach  the  surface,  but  no  significant  lowering  of 
the  surface  during  or  following  mining  should  occur.   Siobsidence  as  a 
result  of  the  longwall  method,  which  removes  large  blocks  of  coal  and 
encourages  roof  collapse  in  the  mined-out  areas,  may  reach  a  few  tens  of 
feet,  but  should  average  less  than  10  feet.   This  method,  however,  would 
be  little-used  in  the  study  area. 

So  far  as  could  be  determined,  possible  siobsidence  and  related 
fracturing  as  a  result  of  cumulative  development  at  mid-level  would 
jeopardize  no  existing  structures  or  public  roadways.   Any  changes  in 
topography  should  be  subtle  and  have  minimal  effect  on  surface  drainage. 
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Cracks  should  fill  rapidly  with  debris  and  sediment  and  should  present 

no  greater  hazard  to  wildlife  than  existing  steep-sided  gullies  or  arroyos. 


PALEONTOLOGY 

Impacts  to  paleontological  resources  would  consist  of  losses  of  plant, 
invertebrate,  and  vertebrate  fossil  materials  for  scientific  research, 
public  education  (interpretive  programs),  and  to  other  values.   Losses 
would  result  from  destruction,  disturbance,  or  removal  of  fossil  materials 
as  a  result  of  coal  mining  activites,  unauthorized  collection,  and  van- 
dalism. 

Losses  of  paleontological  materials  due  to  unauthorized  collecting 
and  vandalism  would  increase  as  population  increases,  but  no  data  exists 
to  correlate  losses  with  general  population  increase. 

Losses  to  paleontological  values  due  to  coal-related  operations 
would  occur  especially  in  the  vertebrate  fossil-bearing  formations  in 
areas  of  coal  development.   These  values  are  mammalian  and  other  vertebrate 
fossils  of  the  Wasatch  and  Fort  Union  Formations  5  to  10  miles  west  of 
Craig,  Colorado,  of  the  Fort  Union  and  Lance  Formations  10  miles  northeast 
of  Craig,  and  other  unspecified  vertebrate  fossils  of  the  Bridger  Formation 
5  to  10  miles  south  of  Craig. 
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SOILS 


Development  of  additional  federal  coal  would  have  certain  unavoidable 
adverse  impacts  on  the  physical  environment.   These  would  be  chiefly  due  to 
surface  disturbance  of  the  land  including  mining  activities,  development  of 
ancillary  facilities  and  increased  urbanization.   Cumulative  surface 
disturbance  at  mid-level  would  be  7,900  acres  from  1978-80, 
11,810  acres  from  1981-85,  and  9,060  acres  from  1986-90,  totaling  28,770 
acres.   Additional  federal  coal  at  mid-level  would  account  for  1,610  acres 
from  1978-80,  4,345  acres  from  1981-85,  and  3,455  acres  from  1986-90, 
totaling  9,410  acres. 

Surface  mining  disturbance  at  mid-level  would  account  for  3,280  acres 
from  1978-80,  7,310  acres  from  1981-85,  and  7,330  acres  from  1986-90, 
totaling  17,920  acres.   Additional  federal  coal  surface  mining  disturbance 
would  account  for  470  acres  from  1978-80,  2,030  acres  from  1981-85,  and 
2,500  acres,  totaling  5,000  acres. 

The  permanent  loss  of  soil  productivity,  from  development  of  roads, 
mine  facilities  including  surface  and  underground,  power  plants,  railroads, 
and  new  housing,  would  be  a  significant  unavoidable  adverse  impact.   Soil 
productivity  lost  at  mid-level  would  be  2,740  acres  from  1978-80,  4,500 
acres  from  1981-85,  and  1,730  acres  from  1986-90,  totaling  8,970  acres. 
Of  this,  development  of  additional  federal  coal  would  account  for  1,140 
acres  by  1980,  2,315  acres  by  1985,  and  955  acres  by  1990  for  a  total  of 
4,410  acres. 

Loss  of  the  natural  soil  along  with  naturally  developed  soil  horizons, 
structure,  parent  material,  soil  micro-climates  established  over  geologic 
time,  and  reduction  in  permeability  and  infiltration  rates  would  be 
unavoidable  in  all  disturbed  areas.   By  1990,  loss  of  natural  soil  proper- 
ties would  occur  on  28,770  acres  from  cumulative  mid-level  surface  dis- 
turbance, 9,410  acres  of  that  attributa±)le  to  additional  federal  coal. 

Due  to  the  unpredictable  nature  of  wind  and  high  intensity  rainstorms, 
some  on-site  soil  loss  from  exposed  soils  could  not  be  avoided.   Soil 
erosion  by  water  would  be  stopped  by  sediment  ponds  (see  Water  Resources) , 
resulting  in  soil  mixing  and  possible  reduction  in  topsoil  quality.   At 
mid-level,  all  land  subject  to  surface  disturbance  for  mining  and  ancillary 
development  would  be  susceptible  to  on-site  erosion  and  mixing  in  sediment 
ponds.   The  magnitude  of  soil  loss  and  loss  of  soil  productivity  cannot 
be  determined  due  to  the  unpredictable  nature  of  wind  and  water,  but 
should  be  kept  to  a  minimum  because  OSM  regulations  (715.16(a) (b) ) 
stipulate  protection  of  topsoil  through  revegetation  and/or  mulching. 
New  housing  developments  and  other  urbanization  would  require  2,850  acres 
cumulative  by  1990  at  mid-level,  1,530  acres  of  which  would  be  attribu- 
table to  additional  federal  coal.   Soil  loss  by  wind  and  water  from  urban 
development  would  be  unmitigated. 
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Increases  in  population  resulting  from  additional  coal  development 
would  create  higher  recreational  demands  such  as  off -road  vehicle  use  (see 
Recreation) .   Localized  compaction  and  soil  loss  related  to  increased 
off-road  vehicle  use  is  not  quantifiable  for  the  study  area. 

The  cumulative  mining  soil  disturbance  at  mid-level  would  result  in 
a  short-term  reduction  of  soil  productivity  until  those  disturbed  areas 
were  restored  (100  percent  soil  productivity  achieved)  and  capable  of 
supporting  vegetation  consistent  with  the  previous  land  use  (see  Vegetation) 
There  would  also  be  a  short-term  reduction  in  soil  productivity  on  the 
1,880  acres  disturbed  for  powerline  construction  from  1978-80  until  this 
acreage  would  be  capable  of  supporting  the  previous  vegetation. 
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VEGETATION 


The  greatest  impact  to  vegetation  would  be  its  removal.   Surface 
mine  operations  would  directly  remove  vegetation  from  the  ijnimedia,te 
area  of  operations  and  from  adjacent  areas,  due  to  haul  roads,  facility 
locations,  and  stockpile  locations.   Vegetation  would  also  be  removed  by 
development  of  facilities  for  underground  mines,  housing  developments, 
railroads,  and  the  development  of  facilities  to  support  population  growth. 

Development  of  coal  resources  at  the  mid-level  would  cause  the 
temporary  disturbance  of  5,160  acres  of  vegetation  by  1980,  an  additional 
7,310  acres  by  1985,  and  an  additional  7,330  acres  by  1990  for  a  total 
of  19,800  acres  of  vegetation  disturbed  by  1990.   Of  this  acreage  of 
vegetation  temporarily  disturbed,  that  attributable  to  development  of 
additional  federal  coal  would  be  470  acres  by  1980,  an  additional  2,030 
acres  by  1985,  and  an  additional  2,500  acres  by  1990  for  a  total  of  5,000 
acres  by  1990. 

Development  of  coal  resources  and  ancillary  development  including 
urbanization  would  cause  the  permanent  loss  of  2,740  acres  of  vegetation 
by  1980,  an  additional  4,500  acres  by  1985,  and  an  additional  1,730  acres 
by  1990  for  a  total  permanent  loss  of  8,970  acres  by  1990.   Of  this,  de- 
velopment of  additional  federal  coal  would  account  for  1,140  acres  of 
vegetation  by  1980,  an  additional  2,315  acres  by  1985,  and  an  additional 
955  acres  by  1990  for  a  total  of  5,000  acres  by  1990. 

Temporary  disturbance  of  vegetation  would  result  in  a  loss  of  veg- 
etative production.   A  period  of  approximately  4  years  following  the 
time  of  disturbance  would  occur  before  reclamation  would  have  progressed 
sufficiently  to  permit  grazing.   The  impact  on  domestic  fauna  would  be 
localized  and  significant  only  to  individual  landowners. 

The  impact  of  lost  production  to  wildlife  would  not  be  significant 
compared  to  the  total  wildlife  populations  of  the  study  area  (see  Wildlife) . 

Total  destruction  of  native  vegetation  from  an  area  would  result  in 
additional  impacts  on  the  vegetative  ecosystem.   There  would  be  significant 
loss  of  a  diverse  vegetation  capable  of  withstanding  climatic  extremes  and 
utilizing  precipitation  and  sunlight  throughout  the  growing  season.   There 
would  also  be  a  loss  of  the  present  vegetative  successional  stage.   When 
a  site  is  revegetated,  a  relatively  small  number  of  species  would  be 
present.   This  simpler  vegetation  would  be  more  susceptible  to  climatic 
extremes  and  diseases. 

Loss  of  soil  productivity  (see  Soils)  would  extend  the  time  needed 
for  reestablishment  of  the  former  vegetative  ecosystem.   Since  the  time 
needed  to  establish  these  vegetative  ecosystems  has  not  been  determined 
and  no  research  has  been  done  on  the  degree  of  loss  of  soil  productivity 
associated  with  coal  mining  disturbance,  the  increases  in  time  needed  to 
reestablish  the  vegetative  ecosystem  cannot  be  predicted. 
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AQUATIC  BIOLOGY 

As  additional  coal  development  takes  place  in  the  study  area  adverse 
impacts  to  aquatic  biology  would  result  from  population  growth  and 
developments  ancillary  to  coal  such  as  housing  developments,  power 
plants,  and  railroads.   These  developments  would  result  in  a  permanent 
loss  of  aquatic  habitat  due  to  disturbance  of  la,nd  -  164  acres  by  1980, 
435  acres  by  1985,  and  540  acres  by  1990.   Disturbance  due  to  development 
of  additional  federal  coal  would  be  70  acres  by  1980,  200  ^cres  by  1985, 
and  265  acres  by  1990. 

Loss  of  aquatic  habitat  would  also  occur  due  to  developments  along 
perennial  streams  and  increases  in  agriculture-related  a,ctivities.   Con- 
struction of  housing  along  streams  would  claim  cumulatively  about  25  acres 
of  aquatic  habitat  permanently  by  1980,  135  acres  by  1985,  and  170  acres 
by  1990.   Of  this  total,  19  acres  would  be  attributable  to  development  of 
additional  federal  coal  by  1980,  66  acres  by  1985,  and  92  acres  by  1990. 
As  a  result  of  land  being  disturbed  for  new  housing,  there  would  be  more 
concentrated  use  of  aquatic  habitat  in  adjacent  areas.   Popula,tion  growth 
would  also  create  a  direct  loss  of  habitat  from  increases  in  agriculture- 
related  activities.   Domestic  animals  would  utilize  and  damage  already 
limited  riparian  habitat. 


5-21 


HISTORIC  RESOURCES 

There  are  presently  no  known  historic  sites  on  land  disturbed 
by  mid-level  development  but  examination  of  the  study  area  is  incomplete. 

Secondary  impacts  would  occur  when  development  changes  the  character 
of  a  region.   For  instance,  historic  sites  could  be  vandalized  at  increased 
rates  as  a  result  of  population  increases  and  the  attendant  visitor  use 
increases.   The  development  of  roads,  and  railroads,  would  degrade  the 
integrity  of  historic  sites  located  in  the  region  and  near  development  by 
altering  the  aesthetic  surrounding. 

A  less  obvious  secondary  impact  would  result  from  population  increases 
in  established  towns  such  as  Craig,  Steamboat  Springs,  Meeker  and  Oak  Creek. 
New  construction  would  displace  older  buildings  and  sites.   This  would 
destroy  the  "historic  atmosphere"  (the  visual  and  aesthetic  qualities  of  a 
site).   However,  certain  areas  both  on  the  city  and  county  level  that  are 
classified  or  zoned  historic  areas  would  be  protected  from  rapid  undisci- 
plined development. 

Undiscovered  sites  could  also  be  harmed  by  siibsidence,  however,  this 
impact  would  be  minimal  since  lands  subject  to  subsidence  would  have  been 
inventoried  and  those  sites  located  on  lands  prone  to  subsidence  would  have 
been  recorded  prior  to  development. 


5-22 


WILDLIFE 

With  mid-level  development,  permanent  loss  of  habitat  and  direct 
loss  of  species  are  major  unavoidable  impacts.   Habitat  pei;Tnanently  lost 
would  be  2,740  acres  by  1980,  7,240  acres  by  1985,  and  8,970  acres  by  1990. 
Of  this,  additional  federal  coal  would  account  for  1,140  acres  by  1980, 
3,455  acres  by  1985  and  4,410  acres  by  1990.   In  addition,  there  would  be 
a  temporary  disturbance  of  5,160  acres  by  1980,  12,470  acres  by  1985,  and 
19,800  acres  by  1990  from  powerline  construction  and  surface  mining.   Of 
this,  additional  federal  coal  would  account  for  470  acres  by  1980,  2,500 
acres  by  1985,  and  5,000  acres  by  1990. 

Portions  of  the  area  would  be  revegetated,  but  by  1990  none  of  the 
areas  would  be  considered  at  carrying  capacities  comparable  to  existing 
wildlife  habitat  communties.   It  would  take  30  to  70  years  to  establish 
comparable  wildlife  communties.   Every  species  of  terrestrial  fauna  in 
the  study  area,  listed  in  Appendix  D  (NWCCRES) ,  would  be  affected  by  loss 
of  habitat.   Because  of  a  lack  of  species  density  and  composition  data 
for  the  majority  of  wildlife  species  it  is  impossible  to  estimate  the 
reduction  in  carrying  capacity  for  most  non-game  species  that  would  result 
from  mid- level  coal  development. 

Permanently  lost  habitat  would  have  the  most  significant  impact 
on  game  species  such  as  elk,  mule  deer,  antelope,  and  sage  grouse.   This 
loss  would  be  6,100  acres  of  the  total  8,970  acres  lost  by  1990.   This 
represents  only  0.20  percent  of  the  entire  study  area.   Permanent  loss 
of  habitat  would  probably  result  in  the  loss  of  some  wildlife.   This 
loss  would  not  be  significant;  it  would  even  be  small  compared  to  the 
number  of  animals  lost  each  year  to  car-animal  collisions  between  Craig 
and  the  Wyoming  border.   Elk  and  antelope  would  be  displaced  to  surround- 
ing areas.   There  would  be  a  loss  of  some  mule  deer,  since  the  population 
is  near  carrying  capacity  on  critical  habitat  sites.   Some  sage  grouse 
would  also  be  lost,  since  the  loss  of  habitat  would  result  in  destruction 
of  strutting  grounds,  which  are  critical  for  production.   The  estimates  in 
Table  4-17  represent  the  number  of  animals  which  could  have  been  supported 
by  the  lost  habitat  through  1990. 

Of  the  total  acreage  of  deer  habitat  permanently  lost,  30  percent  is 
critical  habitat,  which  will  result  in  a  direct  loss  of  27  deer  by  1980, 
70  deer  by  1985,  and  88  deer  by  1990.   This  loss  is  due  to  the  surrounding 
area  not  being  capable  of  absorbing  the  displaced  deer. 

Winter  range  for  elk,  mule  deer,  and  antelope  is  critical  habitat. 
Their  winter  range  contains  sagebrush,  mountain  shrub,  and  aspen  types. 
These  types  make  up  about  13,525  acres  of  the  19,800  total  acres  that 
would  be  temporarily  disturbed  by  mining.   This  13,525  acres  is  about  0.5 
percent  of  the  total  sagebrush,  mountain  shriob,  and  aspen  types  available 
to  these  animals  in  the  study  area. 

Half  of  all  wildlife  displaced  permanently  would  be  lost  (Table  4-17) . 
Elk  lost  would  be  an  estimated  6  by  1980,  15  by  1985,  and  20  by  1990. 
Deer  lost:   an  estimated  27  by  1980,  70  by  1985,  and  87  by  1990.   Sage 
grouse  lost:  an  estimated  7  by  1980,  18  by  1985,  and  22  by  1990.   Loss 
of  antelope  would  be  negligible. 
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One-third  of  all  wildlife  temporarily  displaced  would  be  lost 
(Table  4-14).   Elk  lost  would  be  an  estimated  7  by  1980,  16  by  1985,  and 
25  by  1990.   Deer  lost:   an  estimated  30  by  1980,  74  by  1985,  and  120  by 
1990.   Sage  grouse  lost:   an  estimated  8  by  1980,  18  by  1985,  and  30  by 
1990.   Antelope  losses  would  be  negligible. 

The  losses  of  these  individuals  would  be  insignificant  compared 
to  the  total  population  of  these  wildlife  species  in  the  study  area.   For 
example,  the  loss  of  120  deer  by  1990  averages  10  deer  lost  per  year  from 
1978  to  1990.   This  is  not  significant  compared  to  current  losses  from 
disease,  vehicle-animal  collisions,  old  age,  hunting,  poaching,  and  haras- 
sment.  Significance  of  the  losses  of  elk,  antelope,  and  sage  grouse  is 
even  smaller. 

Based  on  a  current  estimate  from  the  Colorado  Division  of  Wildlife  of 
600  road  kills  per  year  of  big  game  animals  and  the  estimated  increased 
traffic  volumes  accompanying  development  of  additional  federal  coal,  big 
gajne  road  kills  in  the  study  area  would  increase,  to  1,250  animals  per  year 
in  1990.   These  losses  would  not  be  significant  compared  to  total  wildlife 
populations. 

Many  smaller  animals  would  be  destroyed  during  mining,  road  and  rail- 
road construction,  and  building  of  homes,  schools,  powerplants,  etc.   The 
less  mobile  faunal  species  such  as  reptiles,  invertebrates,  and  small  mam- 
mals would  not  be  aible  to  flee  and  would  be  destroyed. 

Some  loss  of  watering  sites  would  take  place  in  the  study  area. 
Such  loss  of  watering  sites  would  alter  use  areas  of  both  domestic  and 
wild  fauna,  reduce  reproductive  effectiveness  of  aunphibians,  and  change 
the  food  web  that  is  associated  with  invertebrates  The  impact  of  this 
would  probably  be  very  minor. 
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DOMESTIC  FAUNA 

Loss  of  vegetative  production  would  impact  livestock.   Accidental 
animal  deaths  would  also  be  more  likely  from  hunting-related  activities. 
Rustling  of  livestock  and  damage  to  fences  and  other  range  improvement 
facilities  would  probably  result  from  increases  in  human  population  and 
use  of  the  region.   Areas  that  would  be  affected  are  southwest  Routt 
County,  southeast  Moffat  County,  and  the  area  northeast  of  Meeker  in 
Rio  Blanco  County. 

The  temporary  disturbance  to  vegetation  which  would  occur  by  1980 
would  result  in  an  eventual  loss  of  3,830  animal  unit  months  (AUMs) ,  the 
additional  disturbance  to  vegetation  occurring  by  1985  would  result  in 
a  loss  of  5,420  AUMs,  and  the  disturbance  to  vegetation  by  1990  would 
result  in  5,440  AUMs  lost,  totaling  14,690  AUMs.   Of  this,  development 
of  additional  federal  coal  would  account  for  350  AUMs  by  1980,  1-,  510  AUMs 
by  1985,  and  1,860  AUMs  by  1990,  totaling  3,720  AUMs  lost  (Table  4-16). 

The  permanent  loss  of  production  resulting  from  the  permanent  loss  of 
vegetation  would  be  510  AUMs  per  year  by  1980,  1,340  AUMs  per  year  by  1985, 
and  1,660  AUMs  per  year  by  1990.   Development  of  additional  federal  coal 
would  account  for  210  AUMs  per  year  of  this  loss  by  1980,  640  AUMs  per  year 
by  1985,  and  820  AUMs  per  year  by  1990  (Table  4-16). 

The  resulting  decrease  in  livestock  numbers  could  be  significant  to 
an  individual  livestock  operator  if  the  reduction  of  livestock  n\jmbers  were 
to  be  a  large  enough  percentage  to  affect  the  economics  of  the  livestock 
operation.   This  cannot  be  determined  until  coal  mining  boundaries  are 
proposed. 

With  the  increased  vehicle  traffic  discussed  in  the  Transportation 
Networks  section  of  Chapter  4,  loss  of  livestock  would  increase  due  to 
vehicle-amimal  collisions.   These  losses  would  be  significant  only  to 
individual  landowners;  they  would  not  have  regional  economic  significance. 


SUMMARY  OF  ADVERSE  IMPACTS  WHICH  CANNOT  BE  AVOIDED 


Following  is  Table  5-2,  which  summarizes  the  adverse  impacts  which 
cauinot  be  avoided  with  mid-level  development. 
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TABLE  5-2  (Cont.) 
SLINMARY  TABLE  OF  ADVERSE  IMPACTS  WHICH  CANNOT  BE  AVOIDED 


Environmentcil  Element 


Iitpacts  1980 


Inpacts  1985 


Inpacts  1990 


Cultural  Cdiponents  (oont. ) 
Archeological  Resouroes  (Cont. 


Historic  Resources 


Aesthetics 


Recreation 


Socio-Econcndc  Environinent 


Loss  of  paleoeoological  data  on         See  1980. 
federal  and  nan- federal  leases. 
Not  quantifiable. 

Loss  or  disturbance  of  recorded         See  1980. 
and  unidentified  surface  or  buried 
sites  on  lease  sites  and  along 
rights-of-way  on  both  federal  and 
non-federal  leases.  Not  quantifiable. 

lioss  of  archeological  resouroes 
because  of  subsidence  above  under- 
ground mines.  Not  quantifiable. 

Increased  vandalism  of  historic         See  1980. 
sites  as  population  would  In- 
crease. 

Destruction  of  "historic  atmos-         See  1980. 
phere"  in  towns  because  of  dis- 
placement of  older  structures  by 
new  construction. 

Inpacts  to  landscape  character:         See  1980. 
(1)  support  facilities  for  new 
population,  (2)  mining  en  steep 
terrain  resulting  in  barren  cut 
fill  slopes,  (3)  surface  facilities 
not  blending  with  landscape,  and 
(4)  construction  of  roads,  rail- 
ways, and  electric  distribution 
lirtf"!  on  steep  terrain  oar  bedrodc 
material  contrasting  with  surround- 
ing landscape. 

Dust,  pollution,  noise  would  ad-         See  1980. 
versely  affect  aesthetic  quality 
of  the  area. 

Deficiencies  in  swijtming  and  tennis      See  1980. 

opportunities  in  Routt  and  Moffat 

Counties. 

Minor  increase  in  use  of  developed       See  1980. 
recreation  sites  in  the  study  area. 

With  disturbance  of  land  for  mining      See  1980. 

and  ancillary  oonstruction  (see 

Topography) ,  loss  of  foot,  ORV,  and 

vi»dng  opportunities.  Subsidence 

oould  also  be  hazardous  to  these 

activities  after  reclamation. 

With  increased  pcpulation,  increases     See  1980. 

in  coliform  levels  on  White  and 

Yanpa  Rivers;  Yanpa  could  beoone 

ineligible  for  designation  under 

Wild  and  Scenic  Rivers  Act.  Also, 

possible  curtailment  or  prtiiibition 

of  watei^oontact  sports. 

Influx  of  outsiders  connected  with       See  1980. 
additional  developrient  of  federal 
coal  would  intensify  long-term  res- 
idents 's  sense  of  progressive  ero- 
sion of  traditional  caimunity 
values.  New  residents  vrould  feel 
alienated. 

As  average  earnings  of  workers  See  1980. 

would  increase  with  nstf  develop- 
ment, inflation  vrould  occur,  re- 
ducing effective  buying  power,  es- 
pecially of  those  with  low  or  fix- 
ed inoones. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 


See  1980. 
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CHAPTER  6 

RELATIONSHIP  BETWEEN  SHORT-TERM  USES  AND  LONG-TERM 
PRODUCTIVITY  OF  THE  ENVIRONMENT 


This  chapter  discusses  the  extent  of  long-term  impairment  or 
enhancement  of  resource  values  that  would  occur,  given  the  short- 
term  uses  of  the  environment.   In  this  analysis  of  trade-offs  over 
time  and  trade-offs  among  resource  values,  short-term  refers  to  that 
period  when  substantive  parts  of  possible  future  mid-level  development  of 
federal  coal  would  take  place.   Long-term  refers  to  that  period 
in  which  siabsequent  impacts,  both  adverse  and  beneficial,  would  still 
affect  the  environment  after  mining  has  ceased  and  reclamation  has  begun. 


GEOLOGIC  SETTING 


Topography 

The  principal  long-term  effects  of  coal  mining  on  topography 
would  be  subsidence  from  underground  mining.   The  effects  of  subsidence 
should  be  minimal.   No  existing  structures  or  public  roadways  would  be 
threatened.   There  would  also  be  minimal  effects  on  surface  drainage  and 
ground-water.   Topography  of  mined  out  areas  would  be  restored  to  its 
approximate  original  contour. 


Paleontology 

Disturbance  and  destruction  of  paleontological  resources  would  accom- 
pany the  mining  of  coal.   The  exposure  of  these  resources  and  survey  of  them 
could  lead  to  some  new  knowledge,  but  much  would  be  lost.   Besides  loss  of 
the  resources  themselves,  there  would  be  a  loss  on  context,  which  is  important 
for  interpretation.   The  loss  of  some  resources  would  never  be  discovered 
because  of  the  large  scale  of  land  distrubance.   All  of  this  would  constitute 
a  long-term  loss  of  productivity  regarding  use  of  these  resources. 


MINERAL  RESOURCES 


The  major  impact  to  mineral  resources  would  be  the  removal  of 
a  cumulative  total  320.65  million  tons  of  coal  from  the  study  area  by 
1990.   This  represents  0.8  percent  of  the  38  billion  tons  of  measured, 
indicated,  and  inferred  coal  reserves  in  the  study  area  (Landis  1959) . 
Development  of  new  federal  coal  at  mid-level  would  account  for  95.7  million 
tons  of  the  total  mined  by  1990. 

Approximately  130  millions  tons  of  coal  would  not  be  recovered  be- 
cause of  losses  inherent  in  the  method  used  to  extract  the  coal.   Approx- 
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imately  51  million  tons  of  this  unrecovered  coal  would  be  due  to  the  new 
development  of  federal  coal  at  mid- level.   Underground  mining  would  re- 
cover approximately  50  percent  of  the  economically  minable  coal,  surface 
mining  methods  approximately  90  percent  of  the  economically  minable  coal. 

The  recovered  coal  would  be  used  for  short-term  energy  needs  and 
would  therefore  not  be  available  for  future  use. 


WATER  RESOURCES 


The  short-term  use  of  the  environment  for  coal  production  and  other 
associated  development  would  create  a  number  of  long-term  impacts. 

Aquifers  would  be  removed  from  about  49.8  square  miles  by  1990 
or  about  0.56  percent  of  the  study  area.   Aquifers  removed  by 
underground  mining  would  not  be  replaced.   Aquifers  removed  by 
surface  mining  would  be  replaced  by  spoil  materials,  which  would 
have  different  hydrologic  characteristics  than  the  original  aquifers. 

Some  springs  may  be  permanently  lost  because  of  disturbances  to 
local  perched  water  conditions. 

Leaching  of  spoil  materials  in  surface-mined  areas  probably  would 
increase  dissolved  solids  concentrations  locally  to  about  2,500  to 
3,000  mg/1.   This  water  would  be  suitable  for  use  by  livestock  and 
wildlife  but  not  for  domestic  purposes.   Dissolved  solids  load  in  the 
Yampa  River  from  leaching  of  spoil  materials  would  probably  average 
about  10,000  tons  per  year  during  the  period  1978-1990  as  a  result  of 
cumulative  mid-level  development. 

All  polluting  sources  associated  with  coal  development  would 
probably  increase  the  weighted  average  of  dissolved  solids  in  the 
Yampa  River  by  about  0.8  percent  by  1990.   The  estimated  increase 
in  dissolved  solids  concentration  in  the  Colorado  River  below 
Hoover  Dam  by  1990  would  be  about  0.6  mg/1.   The  discharge  weighted 
average  dissolved  solids  concentration  below  Hoover  Dam  is  currently 
about  680  mg/1.   The  increase  in  load  as  a  result  of  mining,  therefore, 
would  be  about  0.09  percent. 

Vertical  cracks  formed  by  siibsidence  associated  with  under- 
ground mining  would  open  all  intersected  aquifers  to  intercirculation 
of  ground  water  and  equalization  of  hydraulic  pressures.   Upper 
perched  zones  may  be  drained,  adversely  impacting  local  wells  and 
springs.   Mixing  of  waters  could  locally  degrade  water  quality  in  some 
aquifers. 

All  natural  stream  channels  would  be  altered  or  removed  from 
those  areas  where  the  surface  is  disturbed  by  mining  or  associated 
activities.   Approximately  45.0  square  miles  would  be  disturbed  by  1990. 
This  is  about  0.51  percent  of  the  report  area.   Reconstructed  channels 
must  adjust  to  postmining  flow  conditions  through  processes  of  local 
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erosion  and  sedimentation.   These  processes  are  slow  in  ephemeral 
streams,  which  would  comprise  the  bulk  of  those  channels  disturbed,  and 
could  take  more  than  50  years  to  reestablish  approximate  equilibriiim. 

Long-term  erosion  and  sediment  yield  depends  on  the  effectiveness  of 
required  mitigation  measures.   If  those  measures  are  generally  effective 
as  expected,  no  long-term  erosion  and  sedimentation  impacts  would  be  anticipated. 


AIR  QUALITY 


Degradation  of  air  quality  would  accompany  the  mining  of  coal  and 
the  growth  of  population  in  the  study  area.   While  in  operation,  several 
of  the  major  coal  mines  would  exceed  the  prevention  of  significant  deter- 
ioration (PSD)  standards  for  total  suspended  particulates  (TSP) .   Since 
certain  fugitive  dust  emissions  from  mines  are  exempt  from  consideration 
against  PSD  standards,  TSP  levels  would  fall  within  legal  limits.   Non- 
methane  hydrocarbon  (NMHC)  levels  would  exceed  state  standards  in  the 
vicinity  of  towns.   In  general,  there  would  be  an  increase  in  the  level  of 
all  pollutants,  chiefly  around  isolated  point  sources  (e.g.,  power  plants) 
and  around  towns. 

Coal  development  could  also  alter  the  micrometeorology  of  the  mine  sites 
by  changing  surface  contours,  albedo,  and  material  distributions  as  well  as 
temporarily  reducing  vegetation. 

With  cessation  of  mining,  air  quality  would  return  to  its  previous  base- 
line condition  around  mines.   However,  unless  there  is  an  appreciable  decline 
in  population  in  the  study  area  accompanying  decreases  in  mining  activity, 
degradation  of  air  quality  would  be  long-term  around  towns.   Moreover,  if 
the  labor  force  previously  employed  in  mines  would  be  reemployed  in  other 
sectors,  new  sources  of  industrial  pollution  could  arise. 

If  reclamation  and  revegetation  at  mines  would  not  approach  equivalence 
with  current  vegetation  and  surface  characteristics,  local  meteorology  would  be 
permanently  altered. 


SOILS 


Because  of  short-term  disturbance  of  soils  that  would  occur  with 
mining  at  mid-level,  long-term  productivity  of  soils  on  disturbed  lands  in  the 
study  area  would  decline.   Soil  development  is  a  slow  process  under  the 
best  conditions;  the  semi-arid  climate  of  most  of  the  study  area  in- 
reases  the  time  needed  for  soil  development,  thus  magnifying  the  impact 
of  short-term  use  on  the  long-term  productivity  of  the  area.   Recovery  would 
depend  on  climatic  conditions  and  the  success  of  reclamation  procedures. 
Development  of  coal  resources  at  mid-level  would  cause  the  temporary 
disturbance  of  19,800  acres  by  1990.   Of  this,  5,000  acres  would  be  att- 
ributable to  development  of  additional  federal  coal  at  mid-level.   Revegetation 
would  have  taken  place  on  200  acres  by  1980,  an  additional  5,160  acres  by 
1985,  and  an  additional  7,310  acres  by  1990  for  a  total  of  12,670  acres. 


but  use  of  this  land  for  forage  and  browse  could  be  delayed  4  years  from 
the  beginning  of  reclamation  (see  Analysis  Assumptions  and  Guidelines, 
Chapter  1) . 

Permanent  loss  of  productivity  due  to  mining  activites,  construction 
of  ancillary  facilites,  and  development  of  new  housing  would  occur  on 
8,970  acres  by  1990.   Of  this,  development  of  additional  federal  coal  would 
account  for  4,410  acres. 

As  population  increases  with  coal  development,  higher  recreational 
demands  such  as  off-road  vehicle  use  would  cause  soil  compaction  in  local- 
ized areas  of  use  and  increase  soil  loss  (see  Recreation) .   Soil  loss  from 
this  source  in  the  study  area  would  be  long-term,  continuing  as  long 
as  population  associated  with  mid- level  development  remained.   This  soil 
loss  is  not  quantifiable. 


VEGETATION 


Removal  of  vegetation  associated  with  coal  mining  and  with  expansion 
of  towns  in  the  study  area  would  have  long-term  impacts,  chiefly  the  loss 
of  production  for  grazing  of  livestock  which  could  never  be  recovered. 
Permanent  loss  of  production  would  be  1,560  AUMs  per  year  by  1990.   Of  this, 
development  of  additional  federal  coal  would  account  for  820  AUMs  per  year  by  1990, 

Loss  of  production  would  occur  principally  in  southwest  Routt 
County,  southeast  Moffat  County,  and  the  area  northeast  of  Meeker  in 
Rio  Blanco  County.   Losses  would  accrue  to  individual  landowners. 

Loss  of  vegetation  would  also  constitute  loss  of  wildlife  habitat  (see 
Wildlife)  and  could  change  the  climate  in  localized  areas  (see  Air  Quality) . 


ANIMALS 


Wildlife 

Mining  and  ancillary  development  would  have  long-term  impacts  on 
wildlife.   There  would  be  permanent  loss  of  habitat  resulting  from  new  roads, 
power  plants,  railroads,  and  construction  of  housing  to  accommodate  population 
growth.   Habitat  would  be  permanently  lost  on  8,970  acres  by  1990.   This 
represents  only  0.20  percent  of  the  entire  study  area. 

Mined-out  areas  would  be  revegetated,  but  by  1990  none  of  the  areas 
would  be  considered  at  carrying  capacities  comparable  to  habitat  for 
existing  wildlife  communities.   It  would  take  30  to  70  years  to  establish 
comparable  habitat  because  the  majority  of  plant  species  used  to  revegetate 
disturbed  areas  would  constitute  a  floral  composition  different  from  what 
presently  exists. 
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Every  species  of  terrestrial  fauna  in  the  study  area,  listed  in 
Appendix  D  (NWCCRES) ,  would  be  affected  by  loss  of  habitat.   The  degree 
of  impact  would  depend  on  the  adaptability  of  the  species  involved  and 
their  mobility.   Because  of  a  lack  of  species  density  and  composition 
data  for  the  majority  of  wildlife  species  it  is  impossible  to  adequately 
estimate  the  reduction  in  carrying  capacity  for  most  non-game  species 
that  would  result  from  mid-level  development.   Those  species  closely 
associated  with  sagebrush  and  mountain  shrub  habitat  types  would  be  the 
most  severely  impacted  by  coal  development  while  species  associated  with 
grasslands  would  be  adversely  impacted  during  mining  but  beneficially 
impacted  after  revegetation  (Appendix  D,  NWCCRES) . 

Loss  of  habitat  would  be  most  significant  for  game  species  such  as 
elk,  mule  deer,  antelope,  and  sage  grouse.  Loss  of  habitat  would  result 
in  the  loss  of  some  animals,  but  this  loss  would  not  be  significant.  It 
would  be  small  compared  to  the  niomber  of  animals  lost  each  year  to  car- 
animal  collisions  between  Craig  and  the  Wyoming  border.  Of  the  animals 
displaced,  whether  temporarily  or  permanently,  207  deer,  45  elk,  and  52 
sage  grouse  would  be  lost  by  1990.   Antelope  losses  would  be  negligible. 

Population  growth  associated  with  mining  would  have  long-term  impacts 
on  wildlife.   Animal  harassment  would  be  expected  to  increase  as  more  people 
spend  their  leisure  time  in  the  country,  both  on  roads  and  in  off -road 
vehicles,  mainly  snowmobiles.   In  addition,  big  game  road  kills  would 
increase  in  the  study  area,  to  1,250  animals  per  year  in  1990. 
Despite  loss  of  species  from  road  kills,  habitat  disruption,  and 
harassment,  long-term  losses  due  to  development  at  mid-level  would  not 
be  significant  compared  to  total  wildlife  populations. 


Domestic  Fauna 

Mining  and  related  activites  would  affect  the  livestock  industry 
of  northwestern  Colorado,  principally  through  the  increase  in  population 
associated  with  development  of  additional  federal  coal  at  mid-level.   These 
effects  would  be  long-term,  continuing  as  long  as  that  level  of  population 
remained.   Rustling  of  livestock  and  damage  to  fences  and  other  range 
improvement  facilities  would  probably  result  from  increases  in  human 
population  and  its  use  of  the  area.   There  are  no  estimates  of  these 
increases  available,  however,  they  are  not  expected  to  be  significant. 

Loss  of  production  for  grazing  and  livestock  resulting  from  the 
removal  of  vegetation  would  be  long-term.   Permanent  loss  of  production 
would  be  1,660  AUMs  per  year  by  1990.   Of  this,  development  of  additional 
federal  coal  would  account  for  820  AUMs  per  year  by  1990.   This  production 
could  never  be  recovered. 

Loss  of  production  would  occur  principally  in  southwest  Routt  County, 
southeast  Moffat  County,  and  the  area  northeast  of  Meeker  in  Rio  Blanco 
County.   Losses  would  accrue  principally  to  individual  landowners. 
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The  resulting  decrease  in  livestock  numbers  could  be  significant 
to  an  individual  livestock  operator  if  the  reduction  of  livestock 
numbers  were  a  large  enough  percentage  to  affect  the  economics 
of  the  given  livestock  operation.   This  cannot  be  determined  until  coal 
mining  boundaries  are  proposed. 


Aquatic  Biology 

Long-term  impacts  to  aquatic  biology  would  result  from  population 
growth  and  developments  ancillary  to  coal  such  as  housing  development, 
power  plants,  and  railroads.   These  developments  would  result  in  a  per- 
manent loss  of  aquatic  habitat  due  to  disturbance  of  land  -  540  acres 
by  1990.   Disturbance  due  to  development  of  additional  federal  coal 
would  be  265  acres  by  1990. 

Population  growth  would  result  in  water  treatment  facilities  being 
progressively  overloaded  and  therefore  water  quality  being  degraded  below 
Craig,  Hayden,  Steamboat  Springs,  and  Oak  Creek  on  the  Yampa  River  and 
below  Meeker  on  the  White  River.   This  impact  cannot  be  quantified  be- 
cause it  cannot  be  predicted  exactly  what  types  of  facilities  would  be 
constructed  to  treat  waste. 

Population  growth  would  also  create  a  direct  loss  of  habitat  from 
increases  in  agriculture-related  activities.   As  more  land  would  be 
allocated  to  agriculture  to  support  additional  population,  domestic 
animals  would  damage  already  limited  riparian  habitat. 


CULTURAL  COMPONENTS 


Archeological  Resources 


Loss  of  long-term  productivity  would  occur  as  result  of  land 
disturbance,  casual  or  scientific  excavation,  and  vandalism.   Loss 
of  archeological  sites  would  elimate  data  concerning  the  patterns  and 
chronology  of  occupation  and  utilization  in  the  study  area  and  sur- 
rounding prehistoric  cultural  areas  (Chapter  4) .   Sites  to  be  excavated 
would  preclude  the  use  of  data  collection  techniques  which  may  be 
developed  in  the  future.   However,  required  intensive  cultural  sur- 
veys would  find  presently  unknown  resources;  this  identification  and 
subsequent  protection  of  significant  resources  would  benefit  future 
generations. 


Historic  Resources 


During  the  short-term  those  sites  that  are  not  recorded,  mitigated, 
or  that  are  damaged  by  mining  would  be  lost  immediately  and  for  future 
use  and  study.   Long-term  losses  of  historic  resources  would  include 
slow  deterioration  of  unprotected  sites  through  weathering  and  vand- 
alism (see  Appendix  A,  Section  4) . 
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The  other  long-term  loss  of  historic  resources  would  occur  with 
the  growth  of  population  and  the  need  for  increased  land  and  recreation 
opportunities.   This  in  turn  would  cause  the  degradation  of  the  "historic 
atmosphere"  in  the  older  section  of  such  towns  as  Craig,  Steamboat 
Springs,  Meeker,  and  Oak  Creek,  and  near  certain  historic  areas  such  as 
Hahn's  Peak,  Colorado. 


Aesthetics 

Coal  development  at  mid-level  would  alter  visual  resources  for  a  long 
time.   Disruption  of  land  surface  associated  with  mining  would  be  extensive 
and  would  be  highly  visible  where  development  would  take  place  near  high- 
ways and  heavily  used  county  roads.   Accompanying  air  pollution  and  reduction 
in  visibility  would  heighten  the  already  adverse  impacts  to  characteristic  to 
outstanding  scenery  which  often  occurs  in  the  area.   This  scenery  could  not 
be  changed  permanently. 

Destruction  of  visual  resources  combined  with  adverse  impacts  to  other 
environmental  elements  would  wreak  a  change  in  the  total  character  of 
the  study  area.   This  kind  of  change  cannot  be  quantified.   Widespread  dev- 
elopment around  towns,  congestion  on  roads  and  highways,  and  air  pollution 
would  adversely  affect  the  aesthetics  of  the  study  area  in  a  general  way. 
This  kind  of  change  would  tend  to  perpetuate  itself  and  therefore  be  long-term. 


Recreation 

Some  long-term  losses  of  recreation  opportunities  would  result  when 
land  would  be  permanently  converted  to  other  uses  as  a  result  of  mining  and 
ancillary  development.   By  1990  this  would  involve  8,970  acres  of  land, 
and  would  principally  involve  lands  adjacent  to  centers  of  population  - 
Craig,  Hayden,  Meeker,  Steamboat  Springs,  and  Oak  Creek.   These  losses 
would  accrue  primarily  to  hiking,  cross-country  skiing/snowshoeing,  back- 
packing, nature  study,  photography,  ORV  activites,  horseback  riding, 
collecting,  camping,  and  picnicking.   Wildlife  viewing  and  hunting  would 
also  be  affected.   These  losses,  however,  would  be  expected  to  be  minor 
because  of  the  vast  recreation  opportunities  available  in  the  study  area. 

There  would  be  little  or  no  long-term  loss  of  wilderness  values, 
since  there  is  an  abundance  of  wilderness  opportunities  in  the  study  area. 

Off -road  vehicle  use  could  increase  with  population,  resulting  in 
loss  of  mood-atmosphere  qualities,  vegetation,  and  soil  and  harassment 
of  wildlife.   Impacts  related  to  ORV  use  are  not  quantifiable. 

With  increased  population,  there  would  be  increased  pressure  on 
towns'  sewage  treatment  facilities,  which  would  lead  to  increased  fecal 
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coliform  levels  in  the  Yampa  and  White  Rivers.   These  increases  could 
make  the  Yampa  River  ineligible  for  designation  under  the  Wild  and 
Scenic  Rivers  Act.   This  loss  could  be  long-term,  depending  on  how  long 
the  capacity  of  sewage  facilities  would  be  exceeded  and  how  long  it  would 
take  these  rivers  to  recover. 


Socio-Economic  Environment 

Coal  development  would  inevitably  have  long-term  impacts  on  the  socio- 
economic environment  in  the  study  area.   The  influx  of  outsiders  accompanying 
development  would  intensify  long-term  residents'  sense  of  progressive  erosion 
of  traditional  community  values  and  loss  of  control  over  their  destiny.   The 
conflict  of  traditional  values  with  those  of  new  residents  would  wreak  changes 
in  both  and  these  changes  would  tend  to  perpetuate  themselves,  particularly 
if  people  unemployed  after  the  cessation  of  mining  would  find  new  employment 
in  the  area. 

The  loss  of  buying  power  due  to  inflation  of  prices  for  everything, 
including  housing,  would  permanently  affect  everyone,  but  particularly 
those  with  low  or  fixed  incomes. 

Lack  of  sufficient  health  care  specialists  to  accommondate  the  growing 
population  would  be  likely  to  be  long-tenn,  because  of  the  difficulty  of 
attracting  new  specialists  to  an  area  that  lacks  a  major  health  care  facility. 

There  would  also  be  the  long-term  loss  of  an  intangible  called  quality 
of  life.   The  character  of  the  study  area  would  change  with  development  and 
population  growth.   This  change  in  character  would  be  manifest  as  the 
combined  effects  of  adverse  impacts  detailed  under  various  environmental 
components.   Generally,  there  would  be  widespread  development  around  towns 
to  accommodate  growing  population,  an  increase  in  air  pollution,  possible 
polluting  of  rivers  as  sewage  facilities  are  taxed  to  their  limits,  pressure 
on  the  capacities  of  various  public  facilities  and  services  including  ed- 
ucation, and  reduction  in  the  quality  of  visual  resources  in  the  surrounding 
area.   There  would  undoubtedly  be  an  adjustment  to  these  changes  in  the  long- 
term,  but  until  then,  the  stress  of  change  would  continue. 


Transportation  Networks 

After  mining  of  additional  federal  coal  would  cease,  transportation  needs 
associated  with  population  would  be  long-term  and  would  last  as  long  as  population 
associated  with  mid-level  remained.   Population  would  affect  vehicle 
registrations,  vehicle-miles  traveled,  accidents,  auto-train  collisions, 
average  vehicle  waiting  time  at  railroad  crossings.   Any  highway  improve- 
ments or  improvement  in  maintenance  of  roads  which  might  occur  during  the 
heavy  use  indicated  by  1990  would  be  benefits. 
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CHAPTER  7 
IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 


This  chapter  quantifies  those  resources  that  would  be  consumed 
and  permanently  lost  as  a  result  of  implementation  of  possible  future 
federal  actions  at  mid-level  production.   Such  losses  would  be  irretrievable 
commitments,  i.e.,  once  these  resources  were  used,  they  could  not  be  replaced. 


GEOLOGIC  SETTING 


Topography 

The  only  irreversible  impact  on  topography  would  be  minor  surface 
cracking  and  settling  that  could  occur  from  subsidence.   The  surface 
effects  of  subsidence  would  not  be  more  pronounced  than  gullies  and 
arroyos  that  are  already  characteristic  of  the  study  area. 


Paleontology 

The  unavoidable  loss  of  fossils  at  mid-level  development  would  be 
irretrievable.   Losses  would  involve  the  disturbance  or  destruction  of  plant, 
vertebrate,  and  invertebrate  fossil  localities,  and  impacts  to  an  undetermined 
number  of  unexposed  and  exposed  localities.   Population  increases  would  cause 
losses  due  to  fossil  collecting. 


MINERAL  RESOURCES 


Coal 

The  major  irreversible  and  irretrievable  commitment  of  resources 
by  mid-level  mining  activities  would  be  the  mining  and  consumption  of 
coal.   By  1990,  320.65  million  tons  of  coal  would  have  been  mined  in 
the  study  area.   About  130  million  tons  of  coal  would  not  be  recovered 
because  of  losses  inherent  in  the  methods  used  to  extract  the  coal. 


WATER  RESOURCES 


Ground  Water 

An  irreversible  or  irretrievable  commitment  of  ground  water 
resources  would  occur  with  the  local  destruction  of  water-bearing 
beds  due  to  mining  (Chapter  4) .   The  amount  of  this  loss  cannot  be 
quantified,  but  probably  would  be  small  and  localized.   The  increment 
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of  ground  water  used  by  new  population  in  the  area  would  be  essenti- 
ally irretrievable  as  long  as  that  population  would  remain. 


Surface  Water 

The  increment  of  surface  water  used  by  new  population  in  the 
area  would  be  essentially  irretrievable  as  long  as  the  population 
would  remain.   By  1990,  this  would  amount  to  4,790  ac-ft  per  year. 


AIR  QUALITY 


The  loss  of  clean,  clear  air  during  1977-1990  due  to  coal  development 
would  be  irretrievable.   Total  suspended  particulates  would  exceed  Class  II 
standards  and  Colorado  and  federal  air  quality  standards  would  be  exceeded 
in  areas  of  coal  mining.   Local  emissions  of  particulates  by  the  mines 
would  irretrievably  reduce  visibilities  around  mines.   However,  these  im- 
pacts would  not  be  irreversible;  air  quality  could  be  restored  with  cessation 
of  mining. 

Increased  urbanization  of  the  study  area  resulting  from  coal  development 
would  irretrievably  increase  ambient  pollution  concentrations.   Impacts  to 
air  quality  caused  by  urbanization  would  be  reversible  if  population  associated 
with  coal  development  would  move  out  of  the  region  after  mining  has  ceased. 


SOILS 


Soils  removed  for  permanent  developments  would  be  lost.   By  1990, 
8,970  acres  of  land  would  be  permanently  affected. 


VEGETATION 


There  would  be  an  irreversible  and  irretrievable  loss  of  vegetative 
production  from  the  time  land  is  temporarily  disturbed  until  it  is 
reclaimed.   By  1990,  19,800  acres  would  have  been  temporarily  disturbed. 
Of  that,  12,670  acres  would  have  been  revegetated  by  1990. 

In  addition,  8,970  acres  of  land  would  be  out  of  production  per- 
manently by  1990  due  to  construction  of  shops  and  buildings  around  mines 
and  housing  development.   This  would  constitute  a  loss  of  1,660  AUMs  per 
year  by  1990. 
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ANIMALS 


Wildlife 

Habitat  lost  because  of  mining  and  related  activities  at  mid- 
level  would  be  small  in  relation  to  the  total  habitat  available.   There 
would  be  8,970  acres  of  habitat  irretrievably  lost  by  1990,  which  is 
0.20  percent  of  the  habitat  available  in  the  study  area.   Loss  of 
animals  due  to  displacement  would  also  be  extremely  small  in  relation 
to  total  wildlife  populations.   Roadkills  of  big  game  animals  would  be 
1,250  per  year  by  1990,  but  this  too  would  be  small  in  relation  to 
total  populations. 


Domestic  Fauna 

Loss  of  AUMs  for  livestock  forage  would  be  irretrievable,  but  small 
and  localized.   By  1990,  14,970  AUMs  would  be  lost  due  to  temporary  dis- 
turbance of  land.   An  additional  1,560  AUMs  per  year  would  be  lost  due  to 
lands  permanently  out  of  production. 


Aquatic  Biology 

Loss  of  aquatic  habitat  due  to  mining  and  ancillary  activities 
would  be  small.   Most  would  occur  as  a  result  of  housing  development  to 
meet  demands  of  increased  population.   Total  loss  would  be  540  acres  by 
1990.   Population  growth  would  also  affect  water  quality  in  the  Yampa 
River  due  to  the  overtaxing  of  sewage  facilities,  but  the  effect  of  this 
on  the  water  resource  cannot  be  quantified.   Population  growth  would 
also  create  a  direct  loss  of  habitat  due  to  increases  in  agriculture- 
related  activities,  but  this  cannot  be  quantified  either. 

Although  all  of  these  things  would  result  in  a  permanent  loss  of 
aquatic  habitat,  no  game  fisheries  would  be  affected,  nor  any  threatened 
or  endangered  species. 


CULTURAL  COMPONENTS 


Archeological  Resources 

Commitment  of  the  area  to  coal  development  would  result  in  an 
irreversible  commitment  of  cultural  resources,  once  mine  plans 
would  be  approved  and  stipulations  attached.    The  archeological 
sites  found  in  these  lease  areas  may  not  yield  as  much  information 
as  sites  chosen  according  to  research-oriented  criteria.   In  addition, 
there  are  other  factors  which  could  adversely  effect  the  quantity 
and  quality  of  the  data  gathered.   Where  excavation  is  required,  the 
immediate  benefits  are  published  information  and  physical  data  stored 
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for  future  comparison  and  study,  but  limited  funding  for  excavation 
could  limit  or  preclude  ancillary  studies  which  could  yield  paleo- 
ecological  data.   Total  excavation  would  preclude  the  use  of  data 
collection  techniques  which  may  be  developed  in  the  future.   Additional 
irreversible  commitments  of  resources  would  be  set  in  motion  by 
growing  population,  which  would  result  in  a  greater  exposure  of 
cultural  resources  to  vandalism,  casual  collection  and  destruction  or 
disturbance  of  cultural  deposits. 


Historic  Resources 

Any  loss  of  historic  resources  including  sites,  structures, 
objects  or  the  aesthetic  value  of  a  historic  area  that  would  be 
destroyed  or  disturbed  by  mining  activity  and  associated  develop- 
ment would  be  irreversible  and  irretrievable. 


Aesthetics 

Commitment  to  additional  coal  development  would  alter  the  visual 
resources  of  the  study  area.   Disruption  of  land  surfaces  would  be  extensive 
and  would  be  highly  visible  where  development  would  take  place  near  main 
highways  and  heavily  used  county  roads.   Accompanying  air  pollution  and 
reduction  in  visibility  would  heighten  the  already  adverse  impacts  to  char- 
acteristic and  outstanding  scenery  which  often  occurs  in  the  study  area.   These 
visual  resources  could  not  be  recovered  through  reclamation  and  their  loss 
would  be  considered  irretrievable. 


Recreation 

An  irreversible  and  irretrievable  commitment  of  recreational 
resources  would  be  the  loss  of  educational  and  viewing  opportunities 
associated  with  archeological  and  historic  resources  (see  Archeological 
Resources  and  Historic  Resources)  because  these  resources  would  be  destroyed. 
Scenic  viewing  opportunities  would  also  be  irretreivably  lost  (see  Aesthetics) 


Socio-Economic  Environment 

Additional  development  of  federal  coal  at  mid-level  would  irretrievbly 
affect  the  intangible  called  "quality  of  life."   This  intangible  is  larger 
than  the  sum  of  individual  adverse  impacts  which  are  irreversible  and  irre- 
trievable. 

The  influx  of  population  associated  with  development  would  adversely 
impact  air  quality  and  visual  resources  as  a  by-product  of  growth.   Other 
aspects  of  crowding  could  affect  quality  of  life.   Public  facilities  and 
services  would  be  taxed  to  their  limits.   Cost  of  housing  would  be  irreversibly 
raised,  although  the  extent  of  the  increase  would  vary  among  individual 
coionties.   The  cost  of  housing  would  never  return  to  previous  levels. 
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Rapid  growth  at  mid-level  would  also  inflate  prices.   This  would 
irreversibly  reduce  the  buying  power  of  people  with  low  or  fixed  incomes, 
particularly  in  Routt  County.   These  losses  of  buying  power  during  times 
of  inflation  would  never  be  regained. 

Traditional  community  values  would  be  irreversibly  altered  with  the 
influx  of  new  people  and  lifestyles.   This  loss  of  quality  of  life  would  be 
irreversible.   Confrontation  among  different  value  systems  would  cause 
alienation  among  people. 


Transportation  Networks 

The  only  irreversible  and  irretrievable  commitment  of  resources  that 
would  occur  as  a  result  of  mid-level  coal  development  would  be  the  improve- 
ment of  roads  and  highways  and  improvements  to  railroad  facilities  to 
accommodate  increased  traffic.   These  changes  would  be  long-term  benefits. 
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CHAPTER  8 
ALTERNATIVE  SCENARIOS 


This  regional  study  evaluates  the  impacts  of  projected  coal 
development  in  northwestern  Colorado.   The  production  level  evaluated 
as  mid-level  is  dependent  in  part  on  future  federal  approval  of 
mining  and  reclamation  plans  on  existing  federal  leases  and,  in  some 
cases,  approval  of  short-term  competitive  leases  under  terms  of  the  NRDC 
V.  Hughes  amended  court  order  of  June  14,  1978.   However,  the  Secretary  of 
the  Interior  is  not  proposing  a  particular  production  level  for  coal  in 
this  study  area,  nor  does  this  report  specifically  propose  any  federal  actions 

Development  of  alternative  sources  of  energy,  energy  conservation, 
federal  development  of  the  coal,  and  emphasis  on  coal  development  in 
other  regions  of  the  U.S.  are  more  appropriate  for  consideration  on  a 
program  rather  than  a  regional  basis.   These  evaluations  were  made  in  the 
previous  coal  programmatic  statement  and  will  be  updated  and  revised  as 
necessary  in  the  new  coal  programmatic  statement  now  in  preparation. 

A  "best  estimate"  as  to  the  mid-level  level  was  used  as  a  basis 
for  evaluation  of  cumulative  impacts  from  coal  development  with-in 
the  study  area.   Actual  production  levels  attained  will  depend  on  demand 
as  well  as  availablility  of  the  coal.   Factors  influencing  production 
levels  in  this  region  include  access  and  economics  in  relation  to  other 
coal  sources,  transportation,  local  and  state  as  well  as  future  federal 
approvals,  and  pollution  control  requirements  and  technology.   As  pre- 
viously indicated,  availability  of  the  coal  resource  to  meet  market  de- 
mands or  production  could  well  occur  at  a  significantly  lower  or  higher 
level  than  the  identified  mid- level.   These  alternative  production  scen- 
arios are  being  evaluated  to  indicate  areas  of  environmental  concern  or 
impact  sensitivity. 

Chapter  8  presents  the  lower  and  upper  limits  of  coal  development 
in  northwestern  Colorado.   These  limits,  as  described  in  Chapter  1,  are 
called,  respectively,  the  "low-level",  and  "high-level"  scenarios.   Each 
scenario  contains  a  description  of  the  level  of  development  and  its 
projected  impacts  by  environmental  component,  paralleling  the  organi- 
zation of  Chapter  4.   The  environmental  baseline  conditions  described 
in  Chapter  2  and  the  rules  and  regulations  defining  mitigation  in 
Chapter  3  are  applicable  generally  to  the  low-  and  high- levels  of  coal 
development,  with  any  exceptions  noted. 
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LOW-LEVEL  SCENARIO 


The  low-level  scenario  includes  a  cumulative  analysis  of  impacts 
expected  to  occur  through  1990  from  continued  development  of  private 
and  state  coal  lands  and  federal  coal  leases  with  ongoing  mining  oper- 
ations or  federal  coal  leases  that  could  be  mined  with  a  mine  plan 
modification. 

Table  8-1  shows  the  projected  low- level  coal  production  from 
federal  and  non- federal  coal  lands  and  Map  1-2  (Appendix  C)  shows  the 
location  of  these  existing  and  future  mining  operations.   Table  8-2 
shows  the  existing  situation  in  1977.   Table  8-3  shows  the  projected 
cumulative  development  for  the  low-level  above  1977  levels.   Tables 
8-4  and  8-5  give  other  detailed  information  associated  with  the  low- level 
scenario,  such  as  acres  of  disturbance  and  acres  revegetated  for  min- 
ing, powerlines,  railroads,  increased  population,  etc.   These  data  also 
are  totals  for  existing  development  of  private,  state,  and  federal  coal. 

Production  of  the  low-level  was  7,404,100  tons  in  1977  and  is 
anticipated  to  be  16,595,000  tons  by  1980,  18,195,000  tons  by  1985, 
and  15,870,000  tons  by  1990.   The  number  of  mines  will  increase  from 
12  in  1978  to  22  by  1980  and  to  26  by  1985  and  1990.   This  increase  is 
due  primarily  to  private  development. 

Power  plant  capacity  is  anticipated  to  remain  the  same  (1,210  meg- 
awatts) from  1980  through  1990.   Railroad  spurs  constructed  by  1980  will 
include  the  completion  of  the  Colowyo  Railroad  spur,  2  miles  of  rail  spur 
to  market  coal  from  the  Hayden  Gulch  Mine,  and  2  miles  of  railroad  siding 
for  Coal  Fuel  Corp.'s  planned  underground  mine  near  the  Hayden  power  plant. 

By  1985  additional  rail  spurs  will  include  approximately  15  miles 
from  Energy  West  Inc.'s  Sugar  Loaf  mine  to  the  rail  head  in  Craig. 

There  will  be  an  88-mile  powerline  from  Rifle  to  Craig.   This 
powerline  is  presently  being  constructed  by  the  Colorado  Ute  Electric 
Association.   Another  powerline  included  in  low-level  development  is  that 
of  White  River  Electric' s  25-mile  line  from  Meeker  to  the  C-b  oil  shale 
tract.   This  line  is  already  under  construction. 
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TABLE  8-1 

LOW-LEVEL  COAL  PRODUCTION  IN  THE  STUDY  AREA 
(1000s  OF  TONS) 


1980 

1985 

1990 

Company 

F 

NF 

F 

NF 

F 

NF 

AMCA 

250 

. 

250 

Coal  Fuels  Corp. 

- 

1,000 

- 

2,000 

- 

2,000 

Colowyo 

3,000 

- 

3,000 

- 

3,000 

- 

Empire  Energy 

- 

2,400 

- 

2,400 

- 

1,800 

Energy  Fuels 

1,750 

- 

- 

- 

- 

- 

Energy  West  Inc. 

- 

750 

- 

3,500 

- 

2,625 

Milner  Coal  Corp. 

- 

500 

- 

500 

- 

- 

Peabody  Coal  Co. 

900 

600 

900 

600 

900 

600 

P  &  M 

200 

800 

200 

1,500 

200 

1,800 

Rockcastle  Co. 

- 

250 

- 

250 

- 

250 

Northern  Minerals 

10 

- 

10 

- 

10 

- 

Sheridan  Ent. 

150 

135 

150 

135 

150 

135 

Sun  Coal  Co. 

- 

200 

- 

200 

- 

- 

Sunland  Coal  Co. 

100 

- 

- 

- 

- 

- 

Utah  International  Inc. 

1,200 

1,400 

200 

2,400 

800 

1,600 

W.R.  Grace 

— 

1,000 

- 

- 

- 

- 

Sxibtotal 

7,560 

9,035 

4,710 

13,485 

5,060 

10,810 

Total 

16, 

,595 

18, 

,195 

15 

,870 

TABLE  8-2 

EXISTING  DEVELOPMENT  OF  PRIVATE,  STATE,  AND 
EXISTING  FEDERAL  COAL  (FOR  LOW-LEVEL  SCENARIO) 


Activity  of  facility 


1977 


Number  of  new  and  existing  mines 
Power  plant  capacity  (megawatts) 
Tons  of  coal  mined  (1000s  of  tons) 
Approximate  population 
Miles  of  powerline  construction 


12 

450 

7,404 

25,929 

110 
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TABLE  8-4 

ACRES  DISTURBED  AND  REVEGETATED  AT  LOW-LEVEL 
(PRIVATE,  STATE,  AM)  FEDERAL  COAL) 


1978-80     1981-85     1986-90     Total 


Surface  mines  2,810      5,280      4,830       12,920 

Surface  mines  100       2,810      5,280       8,190 

revegetated 

Powerline  rights-of- 
way  disturbed  1,880  -  -       1,880 

Powerline  rights-of- 


way  revegetated 

- 

1, 

,880 

- 

1,880 

Roads  1/  2/ 

210 

420 

525 

1,155 

Surface  mine  1/ 
facilities  and 
related  rights-of-way 

700 

200 

•" 

900 

Underground  mines  1/  3/ 
and  related  rights- 
of-way 

120 

200 

~ 

320 

Power  plants  1/ 

- 

- 

- 

- 

Railroads  1/  6/ 

490 

275 

100 

865 

Population  1/  7/ 

80 

1. 

,080 

160 

1,320 

Total  Disturbed  5/ 

6,290 

7, 

,455 

5,615 

19,360 

Total  revegetated  4/ 

100 

4, 

,690 

5,280 

10,070 

Tota 1  permanently 
removed 

1,600 

2, 

,175 

785 

4,560 

1/  This  acreage  considered  permanently  removed  fron  production  for  the  time 

frame  of  this  report. 
2/  Includes  haul  roads,  access  roads,  and  coal  exploration  trails. 
3/  Does  not  include  subsidence. 

4/  Includes  acreage  revegetated  fron  mine  and  powerline  disturbance. 
5/  The  total  disturbed  acreage  includes  all  those  in  footnote  1/  and 

acres  disturbed  fron  surface  mines  and  powerlines, 
6/  There  are  18  acres  per  mile  required  for  construction  of  a  railroad 

(150'  right-of-way). 
7/  There  are  100  acres  required  per  1,000  population  increase. 
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GEOLOGIC  SETTING 


Topography 

Long-term  developments  such  as  mine  buildings  and  shop  facilities, 
railroads,  and  housing  developments  would  cause  minor  alterations  to  the 
topography  in  coal  mining  areas  (southwest  Routt  County,  southeast  Moffat 
County  and  the  area  northeast  of  Meeker)  and  areas  of  population  growth 
(Meeker,  Oak  Creek,  Hayden,  and  Steamboat  Springs) .   These  changes  are 
considered  permanent  for  the  time  frame  of  this  report.   These  dis- 
turbances would  affect  1,600  acres  by  1980,  an  additional  2,175  acres  by 
1985,  and  an  additional  785  acres  by  1990  for  a  total  of  4,560  acres 
permanently  disturbed  by  1990. 

Mining  would  result  in  temporary  disturbances  to  the  topography  in 
the  areas  of  coal  mining.   Existing  natural  surfaces  would  be  replaced 
with  man-made  surfaces  and  artificial  drains.   Although  this  temporary 
disturbance  would  represent  the  greatest  alteration  of  the  topography  it 
would  only  exist  for  the  life  of  the  mine.   Temporary  disturbance  would 
occur  over  4,690  acres  by  1980,  an  additional  5,280  acres  by  1985,  and  an 
additional  4,830  acres  by  1990  for  a  total  of  14,800  acres.   Subsidence 
and  related  earth  fractures,  including  a  general  lowering  of  the  surface, 
opening  of  tension  cracks,  and  formation  of  compression  features  such  as 
fracture  bulges  and  small  anticlines,  may  occur  above  underground  mines 
as  a  result  of  the  removal  of  one  or  more  coal  beds.   A  further  description 
of  the  nature  of  these  changes  appears  in  Chapter  4,  Topography. 

The  magnitude  of  sxobsidence-related  impacts  and  the  area  affected  is 
difficult  to  determine.   Most  underground  mining  in  the  study  area  would 
utilize  continuous  underground  room  and  pillar  methods  (Table  1-1) .   Some 
tension  cracks  would  probably  reach  the  surface,  but  no  significant  lowering 
of  the  surface  during  or  following  mining  should  occur.   Siibsidence  as  a 
result  of  the  longwall  method,  which  removes  large  blocks  of  coal  and  encourages 
roof  collapse  in  the  mined-out  areas,  may  reach  a  few  tens  of  feet,  but 
should  average  less  than  10  feet.   Very  little  longwall  mining  is  planned. 

So  far  as  could  be  determined,  possible  siibsidence  and  related 
fracturing  as  a  result  of  cumulative  development  at  low- level  would 
jeopardize  no  existing  structures  or  public  roadways.   Any  changes  in 
topography  should  be  subtle  and  have  minimal  effect  on  surface  drainage. 
Cracks  should  fill  rapidly  with  debris  and  sediment  and  should  present  no 
greater  hazard  to  wildlife  than  existing  steep-sided  gullies  or  arroyos. 
The  effects  of  subsidence  on  ground-water  are  described  in  Water  Resources . 


Paleontology 

Impacts  to  paleontological  resources  would  consist  of  losses  of  plant, 
inverterbrate ,  and  vertebrate  fossil  materials  for  scientific  research, 
piablic  education  (interpretive  programs)  ,  and  to  other  values.   Losses 
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would  result  from  destruction,  disturbance,  or  removal  of  fossil  materials 
as  a  result  of  coal  mining  activities,  unauthorized  collection,  and  van- 
dalism. 

A  beneficial  impact  of  development  would  be  the  exposure  of  fossil 
materials  for  scientific  examination  and  collection  which  otherTvise  may 
never  have  occurred  except  as  a  result  of  overburden  clearance  and  ex- 
cavation. 

Losses  of  paleontological  materials  due  to  unauthorized  collecting 
and  vandalism  would  increase  as  population  increases,  but  no  data  exists 
to  correlate  losses  with  general  population  increase. 

Losses  to  paleontological  values  due  to  coal-related  operations 
would  occur  especially  in  the  vertebrate  fossil-bearing  formations  in 
areas  of  coal  development.   These  values  are  mammalian  and  other  verte- 
brate fossils  of  the  Wasatch  and  Fort  Union  Formations,  5  to  10  miles 
west  of  Craig,  Colorado,  of  the  Fort  Union  and  Lance  Formations,  10  miles 
northeast  of  Craig,  and  other  unspecified  vertebrate  fossils  of  the 
Bridger  Formation,  5  to  10  miles  south  of  Craig. 
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MINERAL  RESOURCES 


The  major  impact  to  mineral  resources  would  be  the  removal  of  a 
cumulative  total  224.68  million  tons  of  coal  from  the  study  area  by  1990. 
Coal  production  in  the  study  area  would  be  16.6  million  tons  per  year 
by  1980,  18.2  million  tons  per  year  by  1985,  and  15.9  million  tons  per 
year  by  1990.   This  represents  0.6  percent  of  the  38  billion  tons  of 
measured,  indicated,  and  inferred  coal  reserves  in  the  study  area 
(Landis  1959) . 

Approximately  79  million  tons  of  coal  would  not  be  recovered  be- 
cause of  losses  inherent  in  the  method  used  to  extract  the  coal.   Under- 
ground mining  would  recover  approximately  50  percent  of  the  economically 
minable  coal,  surface  mining  methods  approximately  90  percent. 

Mineral  resource  conflicts  may  occur  between  development  of  coal 
and  development  of  oil  and  gas,  and  to  a  lesser  extent,  uranium.   Conflicts 
with  oil  and  gas  rarely  occur,  but  result  when  resources  occur  at  the 
same  horizon;  they  would  be  based  on  superimposed  occurrence  of  coal 
near  the  surface,  and  oil  and  gas  at  depth.   Because  these  resources 
normally  can  be  recovered  sequentially  without  notable  increase  in 
environmental  impacts  over  those  occurring  with  separate  recovery,  the 
impacts  of  coal  vs.  oil  and  gas  conflicts  would  be  insignificant  in  a 
regional  sense. 

Potential  conflicts  between  coal  and  uranium  are  not  known  at  this 
time.   Known  occurrences  of  uranium,  particularly  in  the  Maybell  area, 
are  not  co-extensive  with  coal  nor  attractive  for  development,  and 
recovery  would  not  jeopardize  future  recovery  of  coal.   Increases  in 
world  demand  and  price  for  uranium,  however,  have  accelerated  exploration 
for  uranium  in  northwestern  Colorado,  and  new  discoveries  are  possible. 
Chances  are  low  that  mining  for  one  resource  would  jeopardize  future 
mining  of  the  other.   Impacts  of  coal  vs.  uranium  conflicts  have  not 
been  quantified,  but  probably  would  be  low.   See  Non  Coal-Related  Develop- 
ment, Chapter  1,  for  further  discussion. 
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WATER  RESOURCES 


Impacts  stemming  from  low- level  development  should  be  the  same 
in  kind  as  those  described  in  Chapter  4  but  of  lesser  magnitude 
roughly  in  proportion  to  the  amount  of  coal  production  below  ciomulative 
mid- level  rates. 


Ground  Water 

The  approximate  areal  extent  of  aquifers  that  would  be  removed 
at  low- level  development  during  the  time  frames  indicated  in  this 
report  and  related  data  are  summarized  below. 


TABLE  8-6 
IMPACTS  ON  AQUIFERS  AT  LOW-LEVEL 

1978-80    1981-85    1986-90    1978-90 

Approximate  area  of  aquifers 

removed,  in  square  miles  (sq-mi)    6.4      14.1      13.5      34.0 

Percent  of  total  coal  area  dis- 
turbed at  low- level  development    0.6       1.4       1.3       3.3 

Percent  of  study  area  disturbed 

at  low-level  development  0.07      0.16      0.15      0.38 


Under  low-level  development,  approximately  34  square  miles  of  aquifers 
would  be  removed  during  the  period  1978-90.   The  affected  area  comprises 
about  3.3  percent  of  the  coal  area  and  about  0.38  percent  of  the  study  area. 
During  the  same  period  stream  channels  would  be  altered  or  removed  from  an 
area  of  about  30.2  square  miles.   This  is  about  3.0  percent  of  the  coal  area 
and  about  0.34  percent  of  the  study  area.   Removal  or  alteration  of  such  a 
small  part  of  existing  aquifers  and  stream  channels  should  have  no  significant 
impact  on  the  regional  ground-water  and  surface-water  systems.   These  actions, 
however,  would  alter  the  hydrologic  system  locally  by  interrupting  premining 
ground-water  flow,  by  degrading  water  quality  through  leaching  of  spoil  mat- 
erials, by  increasing  consumptive  use  of  water,  and  by  increasing  erosion 
in  disturbed  areas  and  consequent  sediment  yield  downstream.   These  impacts 
are  the  same  as  those  described  in  Chapter  4,  Water  Resources;  the  number  of 
areas  affected  would  be  smaller,  however,  in  keeping  with  the  lesser  acreage 
disturbed  at  low- level  development. 
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Surface  Water 

All  natural  stream  channels  would  be  altered  or  removed  within 
those  areas  disturbed  at  low-level  development.   The  percentage  of 
stream  channels  affected  during  the  time  frames  indicated  in  this 
study  are  listed  in  Table  8-7. 

Disturbance  of  stream  channels  on  only  0.34  percent  of  the  study 
area  by  1990  should  not  significantly  impact  the  regional  surface- 
water  system.   Local  impacts  related  to  alteration  or  removal  of 
stream  channels  should  be  similar  to  those  occurring  under  cvimulative 
mid- level  development. 

Consijmptive  use  of  water  by  mining-related  activities  at  low- 
level  development  and  changes  in  water  quality  in  the  Yampa  and  Colorado 
Rivers  are  summarized  in  Table  8-8. 

Degradation  in  water  quality  from  leaching  of  replaced  spoil 
materials  in  surface-mined  areas  would  probably  produce  essentially 
the  same  local  effects  as  at  cumulative  mid-level  production,  but 
fewer  areas  would  be  impacted.   Dissolved  solids  load  in  the  Yampa  River 
attributable  to  this  source  would  be  expected  to  increase  from  about  1.8 
percent  of  total  load  at  present  to  about  2.4  percent  by  1980,  2.1  percent 
by  1985,  and  1.8  percent  by  1990.   The  declining  amounts  of  incremental 
increases  from  1980  to  1990  would  be  attributed  to  ongoing  reclamation  of 
abandoned  surface-mined  areas  where  essentially  bare  rocky  spoil  piles 
readily  absorb  precipitation  and  runoff  and  consequently  are  subject  to 
excessive  leaching. 

Estimated  dissolved  solids  concentrations  in  the  Yampa  and  Colorado 
Rivers  at  low-level  development  are  summarized  in  Table  8-9.   This  small 
increase  should  have  no  significant  impact  on  aquatic  biology,  consumptive 
uses,  or  water-treatment  facilities  within  the  study  area,  but  would  have 
a  serious  impact  on  Colorado  River  water,  because  the  dissolved  soilids  load 
currently  exceeds  desirable  limits. 

Interruption  of  premining  ground-water  flow  by  dewatering  of 
mines  and  by  modification  of  flow  patterns  by  replaced  spoil  materials 
would  tend  to  lower  water  levels  in  wells  adjacent  to  mines  and  dry  up 
some  springs.   These  effects,  however,  should  be  local  and  generally 
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TABLE  8-7 


IMPACTS  ON  NATURAL  STREAM  CHANNELS 


1987-80    1981-85 


1986-90    1978-90 


Approximate  total  surface 
area  disturbed  at  low- level 
development  (sq-mi) 


9.8     11.6 


8.8 


30.2 


Percent  of  total  coal  area 
in  which  stream  channels 
would  be  altered  or  removed 
at  low- level  development 


1.0 


1.2 


0.9 


3.0 


Percent  of  study  area  in 
which  stream  channels  would 
be  altered  or  removed  at 
low- level  development 


0.11     0.13 


0.10 


0.34 
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TABLE  8-9 


DISSOLVED  SOLIDS  IN  THE  YAMPA  AND  COLORADO  RIVERS  AT  LOW-LEVEL 


Increments  of  change 


1980 


1985 


1990 


Estimated  increase  in  dissolved  solids 
concentration  in  Yampa  River  at  low- 
level  development  from  all  sources  (mg/1) 


1.8 


17.7 


19.2 


Estimated  increase  in  dissolved  solids 
concentration  in  Yampa  River  attribu- 
table to  mining  and  related  activities 
at  low- level  development  (mg/1) 


1.8 


1.6 


1.1 


Percent  increase  in  dissolved  solids 
concentration  in  Yampa  River  attribu- 
table to  mining  and  related  activities 
at  low- level  development 


0.9 


0.8 


0.5 


Estimated  increase  in  dissolved  solids 
concentration  in  Colorado  River  attribu- 
table to  mining  and  related  activities 
at  low- level  development  (mg/1) 


0.8 


0.8 


0.7 


Percent  increase  in  dissolved  solids 
concentration  in  Colorado  River  at- 
tributable to  mining  at  low-level 
development 


0.12 


0.12 


0.10 
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short-term.   The  top  of  the  zone  of  saturation  should  return  to  approx- 
imate premining  levels  following  completion  of  mining.   Restoration  of 
locally  perched  ground-water  conditions,  however,  would  be  difficult  and 
probably  would  be  only  partially  effective  in  reestablishing  premining 
conditions.   As  a  result,  some  springs  may  be  permanently  lost.   Although 
no  complete  inventoiry  of  wells  and  springs  is  available  for  the  study 
area,  low-level  development  would  probably  adversely  impact  somewhat  less 
than  1  percent  of  existing  water  supplies. 

Degradation  in  water  quality  would  occur  from  leaching  of  replaced 
spoil  materials  in  surface-mined  areas  and  from  intercirculation  of 
ground  waters  between  aquifers  connected  by  permeable  spoil  materials 
or  by  vertical  fracturing  associated  with  underground  mining.   The  effects 
would  be  long-term  and  probably  would  increase  dissolved  solids  concentra- 
tions locally  to  about  2,500  to  3,000  mg/1.   This  water  would  be  suitable 
for  use  by  livestock  and  wildlife  but  not  recommended  for  domestic  use. 
Dissolved  solids  load  in  the  Yampa  River  from  this  source  would  probably 
decrease  from  about  10,000  tons/year  in  1980  to  about  8,000  tons/year 
by  1990  as  abandoned  surface-mined  areas  are  reclaimed  and  excessive 
leaching  of  bare  spoil  piles  is  reduced.   Municipal  wastes,  coupled  with 
the  above  sources  of  pollution,  would  increase  the  weighted  average  of 
dissolved  solids  in  the  Yampa  River  by  about  0.5  percent  by  1990.   This 
small  increase  should  have  no  significant  impact  on  aquatic  biology, 
consumptive  uses,  or  water  treatment  facilities  within  the  study  area. 
The  corresponding  increase  in  dissolved  solids  concentration  in  the 
Colorado  River  below  Hoover  Dam  of  about  0.7  mg/1  by  1990  (Table  8-9) , 
however,  is  considered  to  be  significant,  even  though  it  represents  an 
increase  of  only  0.10  percent. 

Water  losses  from  interception  of  runoff  and  storage  water  in 
impoundments  and  sedimentation  ponds  will  be  minor,  probably  averaging 
less  than  0.01  percent  of  total  runoff  from  the  study  area.   Consumptive 
use  of  water  as  a  result  of  low-level  development  is  expected  to  reduce 
total  water  yield  from  the  study  area  by  about  7.6  percent  by  1980, 
increasing  to  about  11  percent  by  1985,  and  11.4  percent  by  1990.   This 
reduction  in  total  runoff  as  a  result  of  low-level  development  should 
have  no  significant  impact  on  the  study  area,  which  normally  produces 
runoff  far  in  excess  of  water  needs.   Local  water  rights  are  protected 
by  regulations  (Chapter  2,  Water  Resources).   Any  reduction  in  flow 
downstream  into  the  Colorado  River  system,  however,  would  reduce  the 
amount  of  water  available  to  the  water-deficient  Lower  Basin  States  and 
must  be  regarded  as  a  significant  impact  to  these  states. 

Estimated  sediment  yields  as  a  result  of  mining  and  associated  ac- 
tivities at  low- level  are  listed  in  Tables  8-10,  8-11,  and  8-12.   Results 
indicate  that  sediment  yield  from  all  disturbed  areas  would  be  larger 
than  before  disturbance  at  low-level  by  about  57  percent  during  1978-80, 
about  67  percent  during  1981-85,  and  would  be  about  36  percent  less  than 
normal  during  1986-90.   The  above  changes  in  sediment  load  would  not  be 
measurable  in  the  Yampa  River  using  normal  sampling  procedures  and  should 
have  no  impact  on  the  river  or  its  aquatic  biology.   Any  increase  in  sed- 
imentation in  impoundments  on  the  Colorado  River  would  reduce  their  use- 
ful life  minimally  and  should  be  a  minor  impact. 
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AIR  QUALITY 

The  emissions  sources  at  low- level  would  be  existing  coal  mines  and 
their  associated  future  development,  major  point  sources,  towns,  and  high- 
ways.  Emission  of  particulate  matter  (PM) ,  sulfur  dioxide  (SO2) ,  oxides 
of  nitrogen  (NO  ) ,  carbon  monoxide  (CO) ,  and  non-methane  hydrocarbons 
(NMHC)  from  mines,  towns,  and  highways  were  determined  using  the  assiomptions 
and  methods  of  Chapter  4,  Air  Quality.   Emissions  from  major  point  sources 
modeled  for  low- level  were  obtained  from  the  same  data  sources  as  appear 
in  Chapter  4. 

Particulate  emissions  from  mining  of  coal  in  the  study  area  for  low- 
level  would  be  13,321  tons  per  year  by  1980,  12,249  tons  per  year  by  1985, 
and  10,130  tons  per  year  by  1990. 

Major  point  sources  modeled  for  low-level  consist  of  the  Hayden  Power 
Plant,  Units  1  and  2;  the  Craig  Power  Plant,  Units  1  and  2;  a  rotary  drier; 
and  petroleiim  storage  tanks.   Emissions  of  the  various  pollutants  for  these 
sources  are  listed  in  Table  8-13.   Emissions  from  the  towns  for  the  low-level 
scenario  are  shown  in  Table  8-14. 

Region-wide  emissions  for  the  roads  modeled  for  low-level  are  shown 
in  Table  8-15.   The  road  segments  modeled  for  low-level  are  the  same  segments 
used  for  mid- level,  shown  on  Map  4-10. 

Emissions  from  railroad  serving  coal  mines  in  the  study  area  were  not 
quantified  or  modeled.   Fugitive  dust  emissions  from  construction  of 
additional  lines  should  be  small  and  have  no  significant  effect  on  regional 
total  suspended  particulates  (TSP)  concentrations-   In  addition,  emissions 
from  trains  would  be  intermittent  and  the  impact  is  expected  to  be  site- 
specific. 

Oil  shale  tracts  C-a  and  C-b  are  in  the  White  River  Valley  dispersion 
sub-area.   Emissions  from  these  major  sources  would  not  interact  with 
emissions  from  coal-related  developments  in  the  study  area  and  therefore 
were  not  included  in  the  air  quality  modeling. 

Since  there  are  no  proposals  to  develop  uranium,  oil  shale,  or  geothermal 
resources  in  the  study  area  before  1990,  they  are  not  included  in  the  air 
quality  modeling. 

Resultant  Air  Quality  and  Climate 

The  impacts  of  both  existing  coal  mining  activities  and  all  other  activities 
in  the  study  area  are  compared  to  the  national  and  Colorado  ambient  air  quality 
standards  and  to  the  established  criteria  for  prevention  of  significant  deterior- 
ation (PSD)  of  air  quality. 

Significant  existing  and  future  sources  of  pollutants  in  the  study  area 
at  low- level  include  towns,  highways,  mines,  major  point  sources,  and  rural 
baseline  levels  of  pollutants. 
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TABLE  8-13 

EMISSIONS  FROM  MAJOR  POINT  SOURCES  IN  THE  STUDY  AREA 
FOR  LOW- LEVEL  (TONS/YEAR) 


Pollutant 

Emissions 

Source 

1980 

1985 

1990 

Hayden  Power  Plant 

Unit  #1 

Particulates 

260 

260 

260 

SO2 

5,680 

5,680 

5,680 

NOx 

5,730 

5,730 

5,730 

CO 

318 

318 

318 

Unit  #2 

Particulates 

388 

388 

388 

SO2 

8,480 

8,480 

8,480 

NOx 

8,551 

8,551 

8,551 

CO 

475 

475 

475 

Craig  Power  Plant 

Unit  #1 

Particulates 

1,082 

1,082 

1,082 

SO2 

5,567 

5,567 

5,567 

NOx 

10,825 

10,825 

10,825 

CO 

771 

771 

771 

Unit  #2 

Particulates 

1,082 

1,082 

1,082 

S02 

5,567 

5,567 

5,567 

NOx 

10,825 

10,825 

10,825 

CO 

771 

771 

771 

Asphaltic  Concrete 

Rotary  Drier  (east  of 
Craig) 


Particulates 


339 


339 


339 


Amoco  Petroleum  Storage 
Tanks  (12  miles  south 
of  Craig) 


NMHC 


398 


398 


398 
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TABLE  8-14 

POLLUTANT  EMISSIONS  FROM  TOWNS  IN  THE  STUDY  AREA 
FOR  LOW- LEVEL  (TONS/YEAR) 


Town 


Pollutant 


1980 


1985 


1990 


Craig 


Steamboat  Springs 


Meeker 


Range ly 


Hayden 


Oak  Creek 


PM 
NOx 
CO 
NMHC 

PM 

NOx 

CO 

NMHC 

PM 
NOx 
CO 
NMHC 

PM 

NOx 

CO 

NMHC 

PM 

NOx 

CO 

NMHC 

PM 

NOx 
CO 

NMHC 


27 

37 

39 

207 

295 

311 

1,757 

2,493 

2,642 

336 

477 

506 

42 

60 

71 

306 

428 

515 

1,705 

2,393 

2,880 

400 

561 

675 

64 

120 

110 

422 

790 

719 

2,277 

4,268 

3,884 

500 

936 

853 

29 

59 

54 

189 

390 

359 

1,021 

2,103 

1,937 

224 

461 

426 

15 

22 

28 

110 

158 

202 

616 

883 

1,127 

144 

206 

264 

5 

9 

12 

34 

63 

85 

191 

355 

473 

45 

83 

111 
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TABLE  8-15 

VEHICULAR  EMISSIONS  FOR  ROADS  IN  THE  STUDY  AREA 
FOR  LOW- LEVEL  (TONS/YEAR) 


PM NOji CO NMHC 


1980  1,875  1,322    14,399       1,533 

1985  1,995  1,093     7,879         661 

1990  2,136  1,045     4,285         329 


Annual  average  TSP  concentrations  are  shown  on  Maps  8-1  through  8-3. 
Coal  development  would  not  cause  any  significant  regional  increases  in  TSP. 

Annual  SO2  concentrations  (Map  8-4)  of  5  ug/m^  would  be  far  below  the 
standard  of  80  ug/m^ .   Maximum  short-term  (24-hour  and  3-hour)  SO2  concentra- 
tions of  40  and  250  ug/m^  would  be  below  the  federal  and  state  standards. 

Annual  NO2  concentrations  are  shown  on  Maps  8-5  through  8-7.   Power 
plants  and  vehicle  traffic  would  be  the  main  sources  of  NOx  emissions.   Region- 
wide  concentrations  of  5  ug/m-^  would  occur  over  much  of  the  study  area  during 
1980,  1985,  and  1990.   Maximum  concentrations  of  approximately  15  ug/m3  would 
occur  near  the  larger  towns  by  1990.   These  are  far  below  the  federal  standard 
of  100  ug/m^. 

The  highest  CO  concentrations  would  occur  around  the  larger  towns  in  the 
study  area.   Within  1^  miles  of  Steamboat  Springs  and  Craig,  8-hour  concen- 
trations would  range  from  4 ,  200  to  4 ,  400  ug/m-^  and  1-hour  concentrations 
would  reach  approximately  7,100  in  1980.   Concentrations  would  decrease  slight- 
ly by  1985  and  1990.   These  short-term  concentrations  would  not  exceed  federal 
standards. 

The  existing  NMHC  baseline  concentration  of  446  ug/m-^  (3-hour  average) 
in  the  study  area  already  exceeds  the  federal  standard  of  160  ug/m-^  and 
would  continue  to  exceed  it.   Concentrations  near  Craig,  and  Steamboat  Springs 
would  be  approximately  550-600  ug/m"^ .   Concentrations  within  one-half  mile 
of  specific  sources  would  be  higher,  but  would  return  to  baseline  concen- 
trations within  7  to  9  miles  of  the  sources.   Concentrations  along  major 
roads  would  be  approximately  500  ug/m^ . 

Away  from  towns,  mines,  and  other  major  pollutant  sources,  the  annual 
horizontal  visibility  related  to  atmospheric  particulates  is  expected  to  ex- 
ceed 50  miles  more  than  half  the  time.   Visibility  of  20-25  miles  would  occur 
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close  to  the  larger  mines.   Visibility  would  increase  rapidly  as  the 
larger  particles  of  fugitive  dust  settle  to  the  ground.   At  2  miles  from 
even  the  larger  mines  visibility  would  be  35  miles  or  more. 

Around  Craig,  annual  visibility  of  45  miles  could  occur  at  a  dis- 
tance of  8  miles  or  less  from  town. 

Short-terra  visibility  could  be  as  low  as  7  miles  at  distances  of  about 
a  half  mile  from  larger  mines,  but  would  be  highly  localized.   In  many  cases, 
reduction  in  visibility  around  mines  would  not  be  apparent  because  lines  of 
sight  would  be  obstructed  by  canyons,  mountains,  and  other  complex  terrain 
features . 

Existing  mines  and  related  secondary  development  would  not  be  expected  to 
cause  a  significant  change  in  regional  climate  or  meterology.   However, 
changing  the  surface  contours  and  distribution  of  extracted  materials  and 
removing  vegetation  could  cause  local  changes  in  the  surface  meteorology. 
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SOILS 


Impacts  from  low- level  would  be  of  the  same  kind  as  discussed 
in  Chapter  4,  Soils.   There  would  be  some  permanent  loss  of  soil  pro- 
ductivity, loss  of  natural  soil  integrity,  potential  soil  loss  and  mixing 
from  unpredictable  wind  and  water  action,  soil  loss  from  increased  rec- 
reational demands,  and  short-term  reduction  in  soil  productivity. 

Surface  disturbance  at  low- level  would  be  6,290  acres  from  1978-80, 
7,455  acres  from  1981-85,  and  5,615  acres  from  1986-90,  totaling  19,360 
acres  by  1990.   Surface  mining  at  low- level  would  disturb  2,810  acres 
from  1978-80,  5,280  acres  from  1981-85,  and  4,830  acres  from  1986-90, 
totaling  12,920  acres  by  1990.   At  low-level,  ancillary  development  and 
increased  urbanization  would  disturb  3,480  acres  from  1978-80,  2,175 
acres  from  1981-85,  and  785  acres  from  1986-90,  totaling  6,440  acres  by  1990. 

Loss  of  soil  productivity  from  ancillary  low-level  development 
(mine  facilities,  railroads,  and  increased  urbanization  excluding  power- 
lines)  would  be  1,600  acres  during  1978-80,  2,175  acres  during  1981-85, 
and  785  acres  during  1986-90,  totaling  4,560  acres  by  1990. 

Loss  of  natural  soil  properties  and  creation  of  new  soil  complexes 
would  be  unavoidable  on  all  disturbed  areas.   Soil  loss  and  mixing  may 
result  from  the  unpredictable  nature  of  wind  and  water  action  on  dis- 
turbed soils.   OSM  regulations  (715. 16 (a) (b) )  should  minimize  soil  loss 
by  requiring  protection  of  topsoil  through  revegetation  and/or  mulching. 
Due  to  the  unpredictable  nature  of  high  intensity  rainstorms,  all  soil 
in  all  disturbed  areas  would  be  susceptible  to  on-site  erosion  and  mixing 
in  required  sediment  ponds  (see  Water  Resources) .   Those  required  sed- 
iment ponds  would  confine  erosion  to  the  mine  site,  with  possible  mixing 
of  the  various  disturbed  soils  materials  affecting  topsoil  quality. 
Soil  loss  by  wind  and  water  from  new  housing  developments  and  other 
urbanization,  totaling  1,370  acres  by  1990,  would  be  unmitigated.   The 
amount  of  this  soil  loss  and  loss  of  soil  productivity  cannot  be  predicted. 

With  increased  off -road  vehicle  use  (see  Recreation)  resulting 
from  population  growth  at  low- level  there  would  be  localized  compaction 
and  soil  loss,  but  this  is  not  quantifiable  in  the  study  area. 

The  short-term  reduction  of  soil  productivity  would  result  from 
surface  mining  and  powerline  construction  until  disturbed  areas  would  be 
reclaimed  and  capable  of  supp6rting  vegetation  consistent  with  post- 
mining  land  use  (see  Vegetation) .   Short-term  reduction  in  soil  pro- 
ductivity at  low- level  would  affect  4,690  acres  during  1978-80,  5,280 
acres  during  1981-85,  and  4,830  acres  during  1986-90,  totaling  14,800 
acres  by  1990. 

Soil  disturbance  would  occur  around  areas  of  coal  development 
(southwest  Routt  County,  southeast  Moffat  County,  and  the  area  north- 
east of  Meeker)  and  areas  of  population  growth  (Meeker,  Oak  Creek, 
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Hayden,  and  Steamboat  Springs) .   Soils  affected  in  the  study  area  are 
indicated  on  Map  1-2,  Appendix  C,  location  of  mines  for  low-level,  and 
Foldout  8,  Appendix  B,  NWCCRES ,  General  Soil  Map.   Descriptions  of  soil 
associations  including  their  characteristics  and  reclamation  potentials 
appear  in  Table  2-21.   The  soil  associations  expected  to  be  affected  at 
low- level  coal  development  are  #59,  #52,  #21,  and  #35. 

Soil  association  #59,  a  Mollisol,  is  a  good  source  of  topsoil.   In  a 
portion  of  the  coal  development  area  covered  by  soil  association  #59,  steep 
slopes  occur,  prohibiting  topsoil  removal  or  requiring  slope  stabilizing 
techniques  such  as  mulching  if  the  landscape  is  returned  to  the  original  steep 
topography.   Soil  erosion  would  be  the  direct  result  of  excessive  slopes. 

The  finer  clay  fraction  of  soil  association  #21,  an  Aridisol,  and 
#62,  a  Mollisol,  could  present  erosion  problems  during  topsoil  removal, 
storage,  and  redistribution.   Clayey  textures  are  highly  susceptible  to 
water  and  wind  erosion.   If  the  amount  of  exposed  bare  soil  during  revegeta- 
tion  and  topsoil  removal  were  limited  and  a  quick,  protective,  vegetative 
cover  were  established  on  stockpiles  and  replaced  topsoil,  erosion  could  be 
limited.   Clayey  soils  are  also  easily  compacted.   Compaction  by  heavy  equip- 
ment combined  with  lack  of  ability  to  hold  soil  moisture  would  diminish  the 
amount  of  water  available  to  plants.   Overall,  soil  associations  #21  and  #52 
have  a  good  potential  for  reclamation,  providing  all  precautions  are  taken 
to  overcome  undesirable  effects  of  clayey  textures. 

Soil  association  #3  5,  a  Entisol,  has  a  good  potential  for  reclamation, 
except  for  its  limited  capacity  to  retain  moisture  during  June  and  July. 
During  this  period,  retention  of  moisture  by  soils  is  important  to  survival 
of  vegetation. 

Overall  the  reclamation  potential  in  the  study  area  is  good. 

Specific  characteristics  of  the  soil  associations  which  contribute  to 
these  impacts  are  discribed  in  Chapter  4,  Soils. 
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VEGETATION 


Development  of  coal  resources  at  the  low-level  would  cause  the 

temporary  disturbance  of  4,690  acres  of  vegetation  by  1980,  an  additional 

5,280  acres  by  1985,  and  an  additional  4,830  acres  by  1990,  totaling 
14,800  acres  by  1990. 

The  process  of  revegetation  of  the  above  disturbed  acreage  would  be 
expected  to  have  begun  on  100  acres  by  1980,  an  additional  4,690  acres  by 
1985,  and  an  additional  5,280  acres  by  1990,  totaling  10,070  acres  by  1990. 

Development  of  coal  resources  along  with  ancillary  facilities  and 
housing  would  cause  the  permanent  loss  of  1,600  acres  of  vegetation  by 
1980,  an  additional  2,175  acres  by  1985,  and  an  additional  785  acres  by 
1990  for  a  total  permanent  loss  of  4,560  acres  by  1990.   These  acreages 
and  types  of  vegetation  disturbance  can  be  found  in  Table  8-4. 

Disturbance  to  vegetation  would  be  expected  to  involve  the  following 
vegetative  types:   sagebrush,  43  percent  (0.55  percent  of  this  type  in 
the  total  study  area  (northwest  Colorado));  mountain  shrub,  25  percent 
(1.08  percent  of  this  type  in  the  study  area);  aspen,  9  percent  (1.48 
percent  of  this  type  in  the  study  area);  creek  bottom,  6  percent  (7.6 
percent  of  this  type  in  the  study  area);  cropland,  15  percent  (2.4 
percent  of  this  type  in  the  study  area) ;  pinyon- juniper,  2  percent  (0.08 
percent  of  this  type  the  study  area) . 

A  direct  result  from  the  removal  of  vegetation  would  be  loss  of 
production  for  grazing  livestock  and  wildlife.   Each  vegetative  type 
is  calculated  as  having  a  certain  number  of  acres  per  animal  unit  month 
(AUM)  .   The  sagebrush  type  has  8  acres  per  AUM,  moiintain  shrub  type 
6  acres  per  AUM,  aspen  woodlands  type  3  acres  per  AUM,  and  creek  bottom 
type  1  acre  per  AUM.   For  AUMs  lost,  see  Domestic  Fauna  later  in  this  chapter. 

Temporary  disturbance  of  vegetation  would  result  in  a  loss  of  veg- 
etative production.   Loss  of  production  for  livestock  and  wildlife  would  mean  fewer 
numbers  of  each  in  the  areas  of  coal  development  -  southwest  Routt 
County,  southeast  Moffat  County,  and  the  area  northeast  of  Meeker  in 
Rio  Blanco  County.   This  loss  of  production  could  be  significant  to 
livestock  producers  whose  operations  are  affected.   The  significance 
to  an  individual  operator  would  be  proportional  to  the  area  of  his 
operation  lost  (see  Domestic  Fauna) .   The  impact  of  lost  production  to 
wildlife  would  not  be  significant  compared  to  the  total  wildlife  pop- 
ulations of  the  study  area  (see  Wildlife) . 

Total  removal  of  native  vegetation  from  an  area  would  result  in 
additional  impacts  on  the  vegetative  ecosystem.   There  would  be  loss  of 
a  diverse  vegetation  capable  of  withstanding  climatic  extremes  and 
utilizing  precipitation  and  sunlight  throughout  the  growing  season.   There 
would  also  be  a  loss  of  the  present  vegetative  successional  stage.   This  simpler 
vegetation  would  be  more  susceptible  to  climatic  extremes  and  diseases.   Trans- 
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planting  of  trees  and  shrubs  on  a  site  could  speed  the  establishment  of  a  more 
diverse  vegetative  ecosystem. 

Loss  of  soil  productivity  (see  Soils)  would  effect  the  time  needed  to 
reestablish  vegetative  ecosystems,  which  could  take  20  to  50  years.   Current 
reclamation  practices  have  not  been  in  use  long  enough  to  determine  whether  a 
significant  number  of  native  plant  species  can  be  established  on  reshaped 
topsoil  spoils. 

With  the  loss  of  vegetation  on  the  site,  the  probability  of  increasing 
livestock  and  wildlife  niambers  on  adjacent  sites  is  high,  with  probable 
over  utilization  of  adjacent  sites.   Reclamation  could  reestablish  forage 
after  4  years,  however  (see  Domestic  Fauna). 

Changes  in  ground  water  flows  which  may  result  from  mining  (see  Water 
Resources)  would  effect  vegetation.   Increases  near  the  surface  would  in- 
crease vigor  and  density  of  vegetation  while  a  loss  may  have  the  opposite 
effect.   Where  this  would  occur  cannot  be  predicted  but  it  would  be  limited 
to  the  area  of  coal  development  and  is  not  expected  to  be  significant. 

Changes  in  surface  water  flows  would  be  limited  to  the  area  of  coal 
development  and  not  expected  to  be  significant  to  vegetation. 


Threatened  and  Endangered  Species 

Vegetation  has  not  been  studied  in  sufficient  depth  to  determine  loc- 
ations of  threatened  or  endangered  species  within  the  study  area. 
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ANIMALS 


Wildlife 

Impacts  from  low-level  coal  development  and  ancillary  activities 
would  have  adverse  effects  on  wildlife  habitat  and  species  in  the 
study  area.   All  of  the  wildlife  species  in  the  area  would  be  impacted 
from  the  permanent  loss  of  habitat  resulting  from  new  roads,  power  plants, 
railroads,  and  construction  of  housing  to  accommodate  population  growth. 
There  would  be  1,600  acres  of  habitat  permanently  removed  by  1980,  3,775 
acres  by  1985,  and  4,560  acres  by  1990.   In  addition  to  the  permanently  lost 
acreage,  there  would  be  a  temporary  disturbance  of  4,690  acres  by  1980, 
9,970  acres  by  1985,  and  14,800  acres  by  1990  from  powerline  construction 
and  surface  mining. 

Portions  of  the  area  would  be  revegetated,  but  by  1990  none  of  the 
areas  would  be  considered  at  carrying  capacities  comparable  to  existing 
wildlife  habitat  communities  (see  Chapter  4,  Wildlife) .   Every  species  of 
terrestrial  fauna  in  the  study  area,  listed  in  Appendix  D  (NWCCRES) , 
would  be  affected  by  loss  of  habitat.   The  degree  of  impact  would  depend 
on  the  adaptability  of  the  species  involved  and  their  mobility.   Because 
of  a  lack  of  species  density  and  composition  data  for  the  majority  of 
wildlife  species  it  is  impossible  to  adequately  estimate  the  reduction  in 
carrying  capacity  for  most  non-game  species  that  would  result  from  low-level 
coal  development.   Those  species  closely  associated  with  sagebrush  and 
mountain  shrub  habitat  types  would  be  the  most  severely  impacted  by  coal 
development  while  species  associated  with  grasslands  would  be  adversely 
impacted  during  mining  but  beneficially  impacted  after  revegetation  (Appendix 
D,  NWCCRES) . 

Permanently  lost  habitat  would  have  the  most  significant  impact 
on  game  species  such  as  elk,  mule  deer,  antelope,  and  sage  grouse  (Table  8-16) 
Most  of  the  loss  would  accrue  to  the  sagebrush,  mountain  shrub,  and  aspen 
habitat  types,  which  now  constitute  deer  and  elk  winter  range.   This 
loss  would  be  3,100  acres,  only  0.10  percent  of  this  habitat  in  the 
entire  study  area.   Permanent  loss  of  habitat  would  probably  result  in  the 
loss  of  some  wildlife  (see  Table  8-16,  footnote  2) .   This  loss  would  not 
be  significant;  it  would  be  small  compared  to  the  number  of  animals  lost 
each  year  to  car-animal  collisions  between  Craig  and  the  Wyoming  border. 
Elk  and  antelope  would  be  displaced  to  surrounding  areas.   There  would  be 
a  loss  of  some  mule  deer,  since  the  population  is  near  carrying  capacity 
on  critical  habitat  sites.   Some  sage  grouse  would  also  be  lost,  since 
the  loss  of  habitat  would  result  in  destruction  of  strutting  grounds, 
which  are  critical  for  production. 

Most  species  should  be  absorbed  by  the  surrounding  range  until  the 
area  is  revegetated.   Winter  range  for  elk,  mule  deer,  and  antelope  is 
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TABLE  8-16 

ACRES  OF  WIIDLIFE  HABITAT  PERMANENTLY  LOST/TEMPORARILY  DISTURBED 
A^D  THE  NUMBER  OF  ANIMALS  DISPLACED  BY  EACH  ACTION  FROM  THE  LOW-LEVEL  SCENARIO 


1978-80 


1978-85 


1978-90 


Total  acres  permanently  lost 


1,600 


3,775 


4,560 


Elk  habitat  lost 

Elk  species  displaced  2/ 

Deer  habitat  lost 

Deer  species  displaced  2/ 

Antelope  habitat  lost 
Antelope  species  displaced  2/ 


720 
7 

1,600 
30 

110 
3 


Sage  grouse  habitat  lost  430 

Sage  grouse  species  displaced  1/        7 


1,700 
10 

3,775 
75 

260 
5 

1,020 
17 


2,050 
14 

4,560 
90 

320 
6 

1,230 
20 


Total  acres  of  habitat  disturbed  4,690 

Elk  habitat  2,110 

Elk  displaced  2/  20 

Deer  habitat  4,690 

Deer  displaced  2/  90 

Antelope  habitat  330 

Antelope  displaced  2/  3 

Sage  grouse  habitat  1,300 

Sage  grouse  lost  22 


9,970 

4,500 
42 

9,970 
195 

700 
5 

2,700 
45 


14,800 

6,660 
62 

14,800 
290 

1,040 
6 

4,000 
70 


1/  Sage  grouse  would  be  lost  since  the  habitat  destruction  would  mean  loss  of 

strutting  grounds. 
2/  Displacement  will  result  in  a  loss  of  30  percent  of  the  displaced  animals 

frcm  teitfXDrary  distiarbance  and  50  percent  frcm  permanent  disturbance. 
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critical  habitat.   Their  winter  range  contains  sagebrush,  mountain  shriob, 
and  aspen  types.   These  types  make  up  about  10,100  acres  of  the  14,800 
total  acres  that  would  be  temporarily  disturbed  by  mining.   This  10,100 
acres  is  about  0.3  percent  of  the  total  sagebrush,  mountain  shrub,  and 
aspen  types  available  to  these  animals  in  the  study  area. 

Sage  grouse  losses  would  probably  be  permanent  because  of  the  loss  of 
strutting  grounds,  which  are  critical  to  their  survival. 

Legal  and  illegal  hunting  pressure  would  be  expected  to  increase  with 
the  influx  in  the  local  hiiman  population. 

Animal  harassment  would  be  expected  to  increase  as  more  people  spend 
their  leisure  time  in  the  country,  either  on  the  roads  or  in  off-road 
vehicles,  mainly  snowmobiles.   As  a  result  of  low- level  development,  there 
would  be  780  big  game  road  kills  in  the  study  area  per  year  by  1990. 
Despite  this  increase,  and  loss  of  species  from  habitat  disruption  and 
harrassment,  losses  due  to  development  at  low-level  would  not  be  significant 
compared  to  total  wildlife  populations. 

Many  smaller  animals  would  be  destroyed  during  mining,  road  and  railroad 
construction,  and  building  of  homes,  schools,  power  plants,  etc.   The  larger 
and  more  mobile  species  such  as  deer,  elk,  coyote,  and  grouse  and  other 
birds  would  be  able  to  move  onto  adjacent  lands.   Approximatley  30  percent 
of  the  displaced  animals  eventually  could  be  lost  as  the  total 
population  would  begin  to  adjust  to  the  carrying  capacity  of  the  species' 
habitat  and  as  animals  displaced  into  unfamiliar  territories  would  become  more 
vulnerable  to  predation  than  within  their  home  ranges. 

Food  and  cover  shortages  as  well  as  spread  of  disease  and  parasites 
would  also  increase  as  population  densities  became  greater. 

Impacts  on  wildlife  related  to  the  increased  noise  level,  especially 
around  the  mine  area,  could  alter  feeding  and  movement  patterns  for  a 
variety  of  species. 

Degradation  of  surface  water  would  adversely  impact  terrestrial 
wildlife,  by  degrading  the  habitat  of  invertebrates,  a  major  food  item 
of  a  variety  of  terrestrial  wildlife. 

Fences  on  private  lands  which  would  not  meet  BLM  Manual  1737  specifications 
would  account  for  the  loss  of  some  wildlife  species.   These  specifications 
should  mitigate  approximately  90  percent  of  the   fence  kill  loss. 

Losses  of  individuals  would  not  be  significant  compared  to  the  total 
population  of  these  wildlife  species  in  the  study  area.   For  example,  the 
loss  of  90  deer  by  1990  averages  8  deer  lost  per  year  from  1978  to  1990. 
This  is  not  significant  compared  to  losses  from  disease,  old  age,  hunting, 
poaching,  harrassment,  and  animal-vehicle  collisions.   Significance  of 
the  losses  of  elk,  antelope,  and  sage  grouse  is  even  smaller. 
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Threatened  and  Endangered  Species 

Threatened  and  endangered  species  would  not  be  affected  by  low-level 
development  of  federal  coal.   Six  species  of  endangered  wildlife  are  known 
or  believed  to  inhabit  the  study  area.   Four  of  the  species  are  on  the  U.S. 
Department  of  the  Interior's  list  of  endangered  fauna.   These  are  the 
American  peregrine  falcon  (Falco  peregrinus) ,  the  black-footed  ferret 
(Mustela  nigripes) ,  the  whooping  crane  (Grus  americana) ,  and  the  bald  eagle 
(Haliacetus  leucoephalus) .   The  other  two,  the  river  otter  (Lutra  canadensis) 
and  the  greater  sandhill  crane  (Grus  canadensis  tabida)  are  on  the  State 
of  Colorado's  endangered  fauna  list. 
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Domestic  Fauna 

With  the  increased  vehicle  traffic  discussed  in  the  Trans- 
portation Networks  section  of  Chapter  8,  low-level,  loss  of  livestock 
would  increase.   The  loss  of  an  animal  represents  an  economic  loss  to 
the  owner.   In  the  study  area  as  a  whole,  these  losses  are  not  expected 
to  be  significant.   Accidential  animal  deaths  would  also  be  more  likely 
from  hunting-related  activities.   Rustling  of  livestock  and  damage  to 
fences  and  other  range  improvement  facilities  would  probably  result  from 
increases  in  human  population  and  its  use  of  the  region.   There  are  no 
estimates  of  these  increases  available,  however,  they  are  not  expected 
to  be  significant. 

Loss  of  vegetative  production  would  decrease  the  numbers  of  livestock 
that  could  be  grazed  in  the  areas  of  coal  mining.   Temporary  disturbance 
of  vegetation  would  result  in  a  loss  of  vegetative  production.   A  period 
of  approximately  4  years  following  the  time  of  disturbance  would  occur 
before  reclamation  would  have  progressed  sufficiently  to  permit  grazing. 
The  temporary  disturbance  to  vegetation  which  would  occur  by  1980  would 
result  in  an  eventual  loss  of  3,480  AUMs,  the  additional  disturbance  to 
vegetation  occurring  by  1985  would  result  in  a  loss  of  3,920  AUMs,  and 
the  disturbance  to  vegetation  by  1990  would  result  in  3,580  AUMs  lost 
for  a  total  of  10,980  AUMs  lost. 

The  permanent  loss  of  production  resulting  from  the  permanent  loss 
of  vegetation  would  be  300  AUMs  per  year  by  1980,  700  AUMs  per  year  by 
1985,  and  850  AUMs  per  year  by  1990.   These  areas  are  southeast  Routt 
County,  southwest  Moffat  County,  and  the  area  northeast  of  Meeker  in 
Rio  Blanco  County.   This  loss  of  production  could  be  significant 
to  an  individual  livestock  operator,  but  would  not  be  significant 
regionally. 

Changes  in  surface  water  and  ground  water,  discussed  under  Water 
Resources,  could  have  an  effect  on  livestock  distribution  near  areas  of 
coal  development.   The  loss  of  small  impoundments  of  water  or  water  flow 
from  wells  supplying  livestock  could  cause  a  reduction  in  numbers  of 
livestock  that  could  be  supported  in  a  given  area.   Due  to  the  unpredict- 
able nature  of  impacts  to  these  water  supplies,  it  is  not  known  if  there 
will  be  a  significant  impact  to  livestock  operations.   Effects  of  ground- 
water on  vegetation  are  not  expected  to  be  significant  to  livestock. 
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Aquatic  Biology 

At  low- level  coal  development  in  the  study  area  minor  adverse 
impacts  to  aquatic  biology  would  result  from  population  growth  and 
developments  ancillary  to  coal  such  as  housing  developments,  power 
plants,  and  railroads.   These  developments  would  result  in  a  permanent 
loss  of  aquatic  habitat  due  to  disturbance  of  land  -  95  acres  by  1980, 
225  acres  by  1985,  and  275  acres  by  1990.   Destruction  of  habitat  from 
accompanying  increases  in  stream  sedimentation  during  construction  of 
roads,  power  plants,  railroads,  and  housing  developments  would  be 
localized  and  short-term. 

Population  growth  would  result  in  water  treatment  facilities  being 
progressively  overloaded  and  therefore  water  quality  being  degraded  below 
population  centers.   This  degradation  of  water  quality  would  be  long-term 
and  would  occur  principally  below  Hayden,  Steamboat  Springs,  and  Oak 
Creek  on  the  Yampa  River  and  below  Meeker  on  the  White  River.   This 
impact  cannot  be  quantified  because  it  cannot  be  predicted  exactly  what 
types  of  facilities  would  be  constructed  to  treat  waste. 

Loss  of  aquatic  habitat  would  also  occur  due  to  developments  along 
perennial  streams  and  increases  in  agriculture-related  activities.   Con- 
struction of  housing  along  streams  would  permanently  claim  about  5 
acres  of  aquatic  habitat  by  1980,  70  acres  by  1985,  and  80  acres 
by  1990.   As  a  result  of  land  being  disturbed  for  new  housing,  there 
would  be  more  concentrated  use  of  aquatic  habitat  in  adjacent  areas. 
Population  growth  would  also  create  a  direct  loss  of  habitat  from 
increases  in  agriculture-related  activities.   As  more  cropland  would  be 
created  for  farming,  domestic  animals  would  damage  already  limited 
riparian  habitat. 

The  multiple  impacts  of  population  growth  on  fisheries  are  not 
expected  to  be  of  any  significance,  however.   Areas  that  would  be 
principally  impacted  do  not  have  blue  ribbon  trout  fisheries.   Also, 
increases  in  sport  fishing  attributable  to  new  population  would  not 
greatly  affect  these  fisheries,  but  instead  would  increase  the  demand 
for  a  put- and- take  trout  fishery  near  the  major  population  centers. 


Threatened  and  Endangered  Species 

Threatened  and  endangered  species  of  aquatic  animals  found  in  the  study 
area  would  not  be  affected  by  low- level  development  of  federal  coal.   The 
White  and  Yampa  Rivers  provide  habitat  for  the  Humpback  chub  (Gila  cypha) 
and  the  Colorado  River  squawfish  (Ptychocheilus  lucius) ,  which  are  on  the 
U.S.  List  of  Endangered  Fauna  and  the  Colorado  List  of  Endangered  Species. 
The  White  and  Yampa  Rivers  also  provide  habitat  for  the  humpback  sucker 
(Xyraucher  texanus)  and  the  bony tail  chub  (Gila  elegans) ,  the  former  of 
which  is  on  the  Colorado  List  of  Threatened  Species,  the  latter  on  the 
Colorado  List  of  Endangered  Species.   Portions  of  these  rivers  that  are 
habitat  for  these  animals  would  not  be  affected  by  mining  and  related 
activities. 
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CULTURAL  COMPONENTS 


Archeological  Resources 

With  low- level  production,  the  possible  impacts  are  of  lesser 
magnitude  than  at  mid- level.   Since  all  required  surveys  for  both  production 
levels  have  not  been  completed,  numerical  differences  cannot  be  expressed. 
At  least  one  adverse  impact  would  be  auneliorated.   Less  acreage  would  be 
involved  in  community  expansion  at  low- level  production. 

One  site  described  in  Table  2-23  has,  following  laboratory  analysis, 
been  recommended  for  nomination  to  the  National  Register  of  Historic  Places 
(NRHP) .   The  site  is  designated  5RT32.   At  low- level  production,  5RT32  would 
be  subjected  to  surface  collection  only  as  long  as  mining  continues  near  it. 

From  past  surveys,  37  sites  are  recorded  in  areas  of  development. 
Four  of  these  sites  discussed  above,  5MF435,  5MF444,  5MF681,  and  5RT32, 
are  eligible  to  NRHP  (Table  2-23) . 

By  1980  at  least  the  37  sites  will  be  involved.   Loss  of  sites 
and  data  on  private  leases  and  possible  surface  collection  losses  of 
unidentified  sites  in  pit  areas  of  federal  and  state  leases  would  be 
qualitatively  similar  as  those  at  mid-level.   As  at  mid-level,  all  sites 
involved  in  commionity  expansion  would  be  considered  lost. 

By  1985  the  niomber  of  sites  involved  in  mining  activities  resulting 
from  development  of  federal  coal  would  remain  the  same.   Loss  of  sites 
on  private  leases  and  in  the  pit  areas  of  state  and  federal  leases  would 
continue . 

By  1990  the  numbers  of  sites  directly  impacted  by  mining  activity 
resulting  from  development  of  federal  coal  would  remain  constant  or  perhaps 
decrease  as  mines  are  closed.   Losses  of  sites  on  private  leases  and  in  the 
pit  areas  of  state  and  federal  leases  would  continue. 

As  stated  in  Chapter  4,  what  is  significant  is  that  mining  would 
be  concentrated  in  areas  where  sites  dating  from  5,000  years  ago  through 
historic  times  have  been  located.   Loss  of  data  through  casual  collection 
or  loss  of  or  damage  to  sites  may  bias  prehistoric  reconstruction  within 
the  study  area  and  for  the  Northwestern  Plains  area. 
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Historic  Resources 

The  most  damaging  direct  impact  would  result  from  .earth  disturbance 
when  a  specific  mining  site  is  developed;  such  disturbance  includes  roads, 
haulways,  powerlines,  portals,  and  structures  all  of  which  could  destroy 
historic  sites  by  displacement.   Such  sites  could  also  be  harmed  by  siib- 
sidence,  but  this  impact  would  be  minimal  since  lands  subject  to  siibsidence 
would  have  been  inventoried  and  those  sites  located  on  lands  prone  to  sub- 
sidence would  have  been  recorded  prior  to  development.   There  are  presently 
no  known  historic  sites  on  land  that  would  be  disturbed  by  low-level  development, 
but  examination  of  the  study  area  is  incomplete. 

Secondary  impacts  would  occur  when  development  changes  the  character 
of  a  region.   For  instance,  historic  sites  could  be  vandalized  at  increased 
rates  as  a  result  of  population  increases  and  the  attendant  visitor  use 
increases.   The  development  of  roads  and  railroads  would  degrade  the 
integrity  of  historic  sites  located  in  the  region  and  near  development  by 
altering  the  aesthetic  surrounding. 

A  less  obvious  secondary  impact  would  result  from  population  increases 
in  established  towns  such  as  Hayden,  Steamboat  Springs,  Meeker  and  Oak  Creek. 
New  construction  would  displace  older  buildings  and  sites.   However,  certain 
areas  both  on  the  city  and  county  level  that  are  classified  or  zoned  historic 
areas  would  be  protected  from  rapid  undisciplined  development. 
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Aesthetics 

Visual  Resources 

Impacts  to  the  study  area's  visual  resources  at  low- level  depend 
on  the  size  and  the  visual  sensitivity  of  specific  sites  of  coal  develop- 
ment. 

There  are  several  activities  of  mining  that  create  stark  contrasts 
to  the  existing  landscape.   Those  associated  with  surface  mining  are: 

-  spoil   piles   or   diamp   areas 

-  active  pit(s) 

-  clearings 

-  associated  haul  roads,  electrical  and  water  rights-of-way,  railroads 

-  associated  structures 

-  lights  at  night 

Those  associated  with  underground  mining  are : 

-  flat  areas  for: 

operations  structures 

coal  storage 

equipment  storage 

road,  rail,  and  electrical  and  water  rights-of-way 

Ratings  by  BLM's  Visual  Resource  Management  system  to  indicate 
adverse  impacts  of  development  will  not  be  made  unless  there  is  add- 
itional development  of  federal  coal.   However,  areas  most  vulnerable 
to  adverse  impacts  to  visual  resources  are  generally  indicated. 

Eastern  Routt  County.   Most  of  this  area  is  visible  from  U.S.  40, 
Colorado  131,  and  the  Hahn's  Peak  Road,  and  therefore  would  be  visually 
impacted  by  mining.   Scenic  quality  in  most  of  the  area  is  high,  because 
of  the  landscape  variety  generated  by  vegetation,  topography,  and  rivers 
and  streams. 

Mt.  Harris  Area.   Landscape  visibility  in  this  area  is  less  than  in 
eastern  Routt  County,  although  areas  adjacent  to  U.S.  40  have  great  ex- 
posure for  short  distances  and  would  be  visually  impacted  by  mining. 
View  of  landscapes  further  north  and  south  is  partially  obscured  by  topo- 
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graphy.   Scenic  quality  is  characteristic  to  outstanding  in  the  rolling 
to  rugged  mountain-high  relief  topography  that  dominates  this  area, 
extending  from  the  Elkhead  Mountains  to  the  north  to  the  Dunckley  Flattops 
to  the  south. 

Western  Routt  County  and  Eastern  Moffat  County.   Except  for  the 
high  visual  sensitivity  of  landscape  adjacent  to  U.S.  40,  generally  visual 
sensitivity  is  moderate  in  this  area  because  access  is  provided  by  county 
roads,  which  are  less  traveled.   It  is  impacted  by  mining. 

Williams  Fork  Mountains.   This  landscape  is  highly  visible  from 
U.S.  40,  and  Colorado  13,  and  the  Williams  Fork  road  and  would  be  visually 
impacted  by  mining  activities.   Further  south,  near  the  Flattops,  there 
is  only  moderate  to  low  sensitivity,  because  of  topographical  features 
and  limited  access. 

Axial  Basin.   Visibility  of  the  Basin's  rolling  interior  is  moderate, 
but  all  peripheral  lands  have  a  high  visual  exposure  and  would  be  visually 
impacted  by  mining.   The  Basin  exhibits  gently  undulating  landscapes  of 
sagegrass  types  and  agriculture,  exhibiting  minimal  to  characteristic 
scenic  quality.   Landscape  variety  on  the  Basin's  periphery  constitutes 
characteristic  to  outstanding  scenery.   Most  of  the  eastern  portion  of  the 
Basin  has  a  high  visual  sensitivity,  being  visible  from  Colorado  13. 

Meeker  Area.   Landscape  visibility  is  moderate  to  high  for  most  of 
the  area.   Yellowjacket  Pass,  Ninemile  Gap,  and  the  Wilson  Creek  Oil  Field 
mark  the  Danforth  Hills  divide  that  separates  the  Yampa  and  White  River 
drainages.   East  of  Meeker  are  the  White  River's  pastoral  and  agricultural 
lands  and  near  the  National  Forest  boundary  are  great  topographic  definition 
and  vegetative  variety.   These  lands  exhibit  characteristic  to  outstanding 
scenery  and  would  be  visually  impacted  by  mining. 
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Recreation 

Impacts  to  recreation  for  the  low-level  scenario  can  be  divided 
into  a  loss  of  recreation  opportunities  (supply)  and  increases  in  rec- 
reation demand  resulting  from  population  increases.   Coal  mining  and 
its  ancillary  developments  disturb  the  land,  precluding  its  use  for 
recreation.   Increases  in  population  in  the  region  result  in  increases 
in  recreation  demand. 

When  land  is  disturbed,  access  to  recreation  lands  may  be  blocked. 
The  mined  area's  natural  landscape  is  disturbed  by  removal  of  vegetation 
and  modification  of  its  topography.   Interesting  rock  formations  may  also 
be  removed  by  mining.   The  mined  area's  natural  capability  to  attract 
and  sustain  recreation  use  is  diminished.   Dispersed  activities  such  as 
hiking,  cross-country  skiing/snowshoeing,  backpacking,  nature  study, 
photography,  horseback  riding,  collecting,  camping  and  picnicking  would 
all  be  impacted.   Underground  mining  can  create  hazards  for  recreationists 
from  subsidence  and  cracking  at  the  surface,  endangering  activities  of 
foot,  horseback,  or  ORV  use,  especially  motorcycles.   However,  little  area 
is  expected  to  be  impacted  by  surface  cracking  because  there  is  relatively 
little  underground  mining  in  the  study  area  at  the  low- level  of  production. 

The  principle  impact  on  recreation  would  come  from  disturbance  of  the 
land  surface.   Temporary  disturbance  would  affect  4,690  acres  by  1980, 
5,280  acres  by  1985,  and  4,830  acres  by  1990  for  a  total  of  14,800  acres. 
Of  these  areas  temporarily  disturbed,  10,070  acres  would  be  revegetated 
by  1990.   Permanent  disturbance  would  occur  to  1,600  acres  by  1980,  2,175 
acres  by  1985,  and  785  acres  by  1990  for  a  total  of  4,560  acres  permanently 
removed  from  recreation  use  by  1990. 

Loss  of  recreation  opportunities  at  the  low- level  would  occur  principally 
in  the  Twenty  Mile  Park  Area  south  of  Hayden,  Nine  Mile  Gap  northeast  of 
Meeker,  the  Williams  Fork  Mountains  south  of  Craig,  Hayden  Divide 
south  of  Hayden  and  the  area  south  of  Mt.  Harris. 

Loss  of  land  due  to  mining  would  result  in  the  loss  of  wildlife 
habitat  (see  Wildlife) ,  displacement  of  animals,  and  the  loss  of  hunting 
and  viewing  opportunities.   The  impact  on  hunting  is  difficult  to  predict 
because  hunters  are  unaware  of  changes  in  wildlife  niombers  from  hunting 
season  to  hunting  season.   Hunters  may  also  be  reluctant  to  hunt  near  a 
mining  operation  because  of  the  feeling  that  animals  may  have  abandoned 
the  area  or  that  they  have  been  harassed  and  will  be  more  difficult  to 
hunt.   Overall,  the  study  area  has  a  large  number  of  hunting  opportunities 
and  the  impact  of  mining  on  hunting  is  expected  to  be  insignificant. 
The  exception  to  this  is  in  Routt  County.   Table  RII-26  of  the  NWCCRES 
shows  a  deficit  of  77,000  activity  days  of  hunting  for  1974  in  Routt  County. 

There  would  be  no  loss  of  fishing  opportunities  because  the  region's 
fisheries  would  not  be  impacted  (see  Aquatic  Biology) . 
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A  beneficial  impact  from  mining  is  that  it  provides  a  human-interest 
feature  for  people  to  view  and  enjoy.   Mining  facilities  are  also  important 
education  opportunities.   Other  beneficial  impacts  from  mining  would  be 
the  uncovering  of  cultural  materials,  fossils,  and  rockhounding  materials. 
However,  these  materials  would  generally  be  destroyed  during  mining  or  lost 
again  when  backfilling  occurs  (see  Archeological  Resources  and  Paleontology) . 

The  population  in  the  region  based  on  the  low-level  scenario  is: 
1977  -  25,929;  1980  -  26,700;  1985  -  37,500;  and  1990  -  39,100. 
Predicted  increases  in  recreation  demand  in  the  region  are  1977-1980: 
3  percent;  1980-1985:  40  percent,  and  1985-1990:  4  percent.   These  increases 
in  recreation  demand  will  increase  the  recreation  deficits,  noted  in 
Table  RII-26  of  the  NWCCRES.   Surplus  and  deficits  of  recreation  opportunities 
are  expressed  in  recreation  days.   For  urban  recreation,  Routt  County 
has  deficits  of  11,200  activity  days  for  swimming  and  2,900  for  tennis. 
Moffat  County  has  a  deficit  of  14,900  activity  days  for  tennis  and  39,000 
activity  days  for  golf.   Rio  Blanco  County  did  not  have  any  deficiencies 
for  urban  recreation.   Another  deficit  existed  in  Routt  County  -  77,000 
activity  days  of  hunting.   Generally,  most  activities  have  a  large  surplus 
of  recreation  supply  within  the  region  (Table  RII-26  of  the  NWCCRES) . 
This  surplus  of  supply  should  be  able  to  absorb  the  projected  increase  in 
recreation  demand  with  the  exception  of  those  noted. 

Coal  mining  development  at  the  low- level  of  production  would  not  occur 
directly  in  any  areas  having  wilderness  values.   However,  population  increases 
resulting  from  low-level  development  would  increase  the  demand  for  wilderness 
recreation  in  the  region.   Currently,  the  Flat  Tops  Wilderness  Area  and  Mt. 
Zirkel  Wilderness  Area  are  the  only  two  formally  designated  areas  in  the  study 
area.   The  BLM  is  presently  inventorying  its  roadless  lands  for  wilderness 
potential.   There  are  no  data  from  which  to  make  projections  of  impacts  on 
wilderness;  however,  impacts  would  probably  be  minimal  because  of  what  appears 
to  be  a  surplus  of  wilderness  opportunities  in  the  region.   Many  of  these 
opportunities  exist  in  areas  not  formally  designated  as  wilderness. 

An  estimated  100,000  visitor  days  of  off-road  vehicle  use  occurs  in 
the  study  area.   A  visitor  day  is  defined  as  a  12-hour  period.   A  major 
portion  of  this  is  snowmobile  use  in  Routt  and  White  River  National 
Forests.   Population  growth  from  low-level  development  is  anticipated 
to  have  permanent  but  small  impacts  on  this  activity  because  there  appears 
to  be  a  regional  surplus  of  ORV  opportunities.   On  the  assumption  that 
increase  in  recreation  demand  is  engendered  by  an  increase  in  population, 
the  increase  in  ORV  demand  would  be  1977-1980:  3  percent  from  1977  to  1980, 
40  percent  from  1981  to  1985,  and  4  percent  from  1986  to  1990. 

The  impacts  from  ORV  activity  would  be  disruption  of  mood-atmosphere 
qualities,  loss  of  vegetation,  loss  of  soil,  and  harassment  of  wildlife. 

Recreation  opportunities  impacted  by  coal  development  would  be  con- 
sidered permanent  losses  because,  even  though  the  land  would  be  reclaimed, 
it  would  never  again  be  able  to  attract  recreation  use  similar  to  its 
earlier  natural  capability.   However,  reclaimed  areas  could  provide  ORV  opport- 
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unities. 

Increases  in  population  would  also  increase  pressure  on  towns' 
sewage  treatment  facilities,  which  would  lead  to  increased  fecal  coliform 
levels  in  the  Yampa  and  White  Rivers.   These  increases  could  make  the 
Yampa  River  ineligible  for  designation  under  the  Wild  and  Scenic  Rivers  Act. 
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Socio-Economic  Environment 


Demography 


Table  8-17  presents  low- level  population  projections,  assioming 
no  further  development  of  additional  federal  coal.   Following  completion 
of  Colorado-Ute  Electric  Association's  Craig  Power  Plant  and  subsequent 
layoff  of  most  of  the  present  1,420-man  construction  workforce,  there 
would  probably  be  a  large  out-migration  of  construction  workers  unable 
to  find  alternative  local  employment  (e.g.,  in  coal  mine  construction). 
Without  further  expenditures  for  power  plant  construction  and  related 
expenditures  by  construction  worker  households  there  would  be  additional 
contraction  of  the  local  economy,  giving  rise  to  additional  unemployment 
and  out-migration. 

The  implications  of  this  would  be  most  pronounced  in  Craig  and  in 
Moffat  County,  site  of  the  Craig  Power  Plant  and  residence  of  most  of  the 
construction  workers.   Craig,  which  grew  from  a  population  of  4,205  in 
1970  to  6,677  in  1977  largely  under  the  impetus  of  power  plant  construction 
is  projected  to  shrink  back  to  4,100  by  1980  in  the  absence  of  further  coal 
development  to  absorb  laid-off  construction  workers.   Since  most  of  these 
workers  are  currently  transients  who  came  to  Craig  to  work  in  the  power 
plant  project,  it  is  likely  they  would  move  out  if  other  jobs  were  not 
available.   Due  to  its  role  as  a  regional  agriculture  and  trade  center, 
Craig  would  be  expected  to  gradually  regain  population,  but  by  1990  would 
still  have  only  6,200  inhabitants,  7  percent  less  than  its  1977  population. 

Moffat  County's  population  would  also  decline,  dropping  precipitously 
from  10,313  in  1977  to  7,800  by  1980,  then  slowly  growing  to  9,900  by  1990. 
The  County's  only  other  incorporated  municipality.  Dinosaur,  is  expected 
to  grow  from  347  in  1977  to  500  by  1985  as  a  result  of  construction  of  the 
U-a/U-b  oil  shale  operation  in  neighboring  Utah,  then  decline  to  460  as 
U-a/U-b's  large  construction  workforce  is  replaced  by  a  smaller  permanent 
staff. 

Rio  Blanco  County  is  expected  to  grow  from  5,100  to  13,900  inhabitants 
by  1985  at  low- level  development,  fueled  by  moderate  growth  in  the  county's 
oil  and  gas  production  and  especially  construction  of  three  large  oil  shale 
projects  on  the  C-a,  C-b,  and  Superior  oil  shale  tracts.   Both  Meeker  and 
Rangely  would  share  in  the  county's  rapid  population  growth  through  1985, 
expanding  from  1,848  to  8,400  and  1,871  to  4,100,  respectively,  in  just 
7  years.   However,  after  1985,  Meeker  and  Rangely  would  face  short-term 
population  declines  of  800  and  300  inhabitants,  respectively,  following 
completion  of  the  three  oil-shale  plants. 

Unlike  Moffat  and  Rio  Blanco  Counties,  Routt  County  is  expected  to 
expand  continuously  between  1977  and  1990,  from  10,516  to  16,200  inhabit- 
ants under  the  combined  impetus  of  coal  mining,  tourism,  and  recreation 
industries.   Among  individual  municipalities.  Oak  Creek  faces  a  short- 
term  population  decline  by  1980  as  a  result  of  completion  of  the  Craig 
Power  Plant.   However,  over  the  long  term,  Hayden  and  Oak  Creek  should 
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grow  in  population  from  1,362  to  3,000  and  756  to  1,200,  respectively, 
due  to  the  influx  of  coal  mine  workers  and  workers  from  Steamboat  Springs, 
Steamboat  Springs  itself,  with  its  expanding  year-round  recreation  in- 
dustry, would  be  expected  to  grow  from  4,028  to  7,600  permanent  residents, 
Yampa  would  also  expand  somewhat,  from  307  to  360  residents. 

The  regional  population  at  low-level  is  forecast  to  increase  over 
50  percent,  from  25,929  to  39,000  by  1990.   Trends  foreseen  under  low- 
level  development  would  alter  the  present  population  distribution.   That 
part  of  the  population  living  in  "urban"  areas  (incorporated  places  over 
2,500  inhabitants  plus  adjacent  settled  areas)  would  grow  from  10,705 
or  41  percent  of  the  population  in  1977  to  28,200  or  72  percent  of  the 
population.   By  1990,  Meeker,  Rangely,  and  Hayden  would  join  Craig 
and  Steamboat  Springs  as  "urban"  areas  under  the  census  definition. 


Economics 

Employment.   Tables  8-18,  8-19,  and  8-20  project  low- level  trends 
in  sector  employment  by  county  in  the  three- county  area.   Following 
completion  of  the  Craig  Power  Plant  early  in  1979  and  subsequent  dis- 
banding of  its  1,420-man  construction  workforce,  Moffat  County  construction 
employment  is  projected  to  drop  to  approximately  one-fourth  of  its  peak 
1977  levels,  precipitating  additional  contractions  in  the  local  manufacturing 
trade,  and  services  sectors.   The  projected  increase  in  local  mining 
employment  (from  533  to  790  workers)  would  be  insufficient  to  absorb 
all  this  excess  labor,  leading  to  an  increase  in  local  unemployment  and 
out-migration  of  transient  construction  workers. 

A  sudden  surge  in  Rio  Blanco  County  construction  employment  (rising 
from  204  in  1977  to  3,290  in  1980)  would  occur  as  construction  of  the 
C-b  and  Superior  oil  shale  facilities  would  be  begun.   Construction  of 
the  C-a  oil  shale  installation  would  begin  later.   Increase  in  construction 
employment  as  well  as  growth  in  oil  and  gas-related  employment  (which 
currently  makes  up  the  bulk  of  mining  employment  in  Rio  Blanco  County)  would 
also  lead  indirectly  to  considerable  expansion  of  Rio  Blanco's  trade  and 
services  sectors.   Spot  labor  shortages  would  probably  occur  temporarily 
as  a  result  of  competition  between  oil  shale  and  other  local  employers, 
but  would  end  with  the  arrival  of  new  workers.   Continuing  expansion  of 
Routt  County's  coal  mining  and  tourism-  and  recreation-related  trade  and 
services  sectors  should  cause  total  county  employment  to  grow  from  5,028  in 
1977  to  5,540  in  1980.   Routt  County  would  not  be  expected  to  experience 
any  significant  short-term  labor  shortages  because  of  the  large  number  of 
unemployed  in  the  area. 

These  same  growth  factors  (coal,  oil  and  gas,  oil  shale,  and  tourism, 
but  particularly  coal  and  oil  shale)  would  continue  to  exert  a  dominant 
influence  on  the  regional  economy  through  1990.   Even  in  the  absence  of 
additional  development  of  federal  coal,  coal  mining  employment  in  Moffat 
County  should  grow  from  790  to  900  between  1980  and  1990,  while  in  Routt 
County  it  would  be  expected  to  expand  from  760  to  1,200.   After  its  early 
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decline  between  1977  and  1980,  total  employment  in  Moffat  County  is  pro- 
jected to  grow  from  4,840  in  1980  to  6,120  by  1990,  which  is  still  about 
6  percent  below  1977  levels.   Total  employment  in  Routt  County  would  con- 
tinue to  grow  from  5,540  in  1980  to  8,230  in  1990,  a  64  percent  increase 
since  1977. 

Rio  Blanco  County's  oil  production  is  expected  to  level  off  after  1980, 
but  the  county's  shale  oil  industry  is  expected  to  add  over  4,500  per- 
manent employees  between  1980  and  1990.   The  completion  of  shale  oil 
construction  after  1985  would  lead  to  an  overall  decline  in  the  county's 
workforce,  which  is  partly  reflected  in  the  drop  in  Rio  Blanco's  population 
between  1985  and  1990.   Nevertheless,  total  employment  in  Rio  Blanco  County 
by  1990  is  projected  at  10,090,  337  percent  above  1977  employment  levels. 

Despite  these  trends,  employment  structures  of  the  Moffat  and  Routt 
County  economies  would  not  be  significantly  altered  under  low-level  develop- 
ment.  Rio  Blanco's  spectacular  growth  in  employment  would  be  at  the  expense 
of  a  much  greater  long-term  dependence  on  hydrocarbons — pertroleum,  natural 
gas  and  especially  oil  shale — for  the  county's  economic  livelihood.   In 
view  of  this  dependence,  the  consequences  of  any  severe  market  dislocations 
in  these  industries  (for  example,  a  decline  in  the  price  of  crude  petroleum 
which  made  synthetic  Ike  shale  oil  less  economically  attractive)  could  have 
severe  repercussions  on  the  Rio  Blanco  County  economy. 

Income .   Under  the  low- level  development,  total  wage  and  salary  earnings 
in  Moffat  County  are  projected  to  decline  precipitously  between  1977  and 
1980,  from  $73.2  million  to  $49.9  million,  as  a  result  of  completion  of  the 
Craig  Power  Plant  and  subsequent  construction  worker  layoffs.   (All  figures 
cited  are  expressed  in  1976  dollars.)   Local  construction  worker  earnings 
should  decline  from  $32.8  million  in  1977  to  $8.2  million  in  1980,  or 
from  44.9  percent  of  total  wage  and  salary  earnings  to  16.5  percent. 
Completion  of  the  power  plant  project  would  also  lead  indirectly  to  a 
contraction  in  trade  and  services  earnings  (from  $6.7  to  $3.7  million  and 
$5.5  to  $4.2  million,  respectively) (Tables  8-21,8-22,  8-23). 

In  the  absence  of  additional  development  of  federal  coal,  Moffat 
County  wage  and  salary  earnings  would  be  expected  to  increase  from  their 
1980  low,  but  projected  1990  earnings  of  $52.9  million  are  14  percent 
below  their  1977  levels.   Average  worker  earnings  in  Moffat  County  would 
simultaneously  decline  6  percent,  from  $11,044  in  1977  to  $10,405  by  1990. 

Development  of  Rio  Blanco  County's  oil  shale  resources  would  have  a 
revolutionary  impact  on  the  wage  structure  of  the  local  economy.   Total 
county  wage  and  salary  earnings  would  more  than  quintuple  between  1978 
and  1985,  from  $23.8  million  to  $133.3  million,  before  declining  to 
$115.6  million  in  1990  as  the  large  oil  shale  construction  force  is  re- 
placed by  a  smaller  operating  workforce.   The  temporary  influence  of 
high  construction  wages  is  also  reflected  in  the  average  annual  wage  for 
Rio  Blanco  County  residents,  which  should  rise  from  $10,508  in  1977  to 
$12,031  by  1985  before  declining  to  $10,992  in  1990.   By  1990,  Rio  Blanco 
County  would  depend  on  the  mining  sector  (oil,  gas,  and  oil  shale  production) 
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for  $81  million,  or  over  70  percent  of  total  county  wage  and  salary  earnings. 
Such  a  high  degree  of  economic  dependence  on  mineral  resources  may  be  un- 
desirable in  view  of  the  potential  impact  of  market  disruptions  (for  in- 
stance, if  a  sudden  drop  in  oil  prices  made  shale  oil  processing  uneconomical) 
on  the  local  economy.   If  Rio  Blanco  County  is  unable  to  diversify  its 
economy,  it  also  faces  the  probability  of  a  "bust"  in  the  next  century  when 
oil  shale  operations  are  completed.   While  Routt  County,  like  Moffat,  would 
experience  substantial  growth  in  mining  earnings  under  low-level  develop- 
ment (from  $7.4  million  in  1977  to  $18.7  million  in  1990,  an  increase  of 
154  percent) ,  this  growth  would  not  lead  to  as  exaggerated  a  dependence 
on  local  mining  earnings  (Table  4-24) .   By  1990,  mining  earnings  would 
account  for  23  percent  of  total  wage  and  salary  earnings  in  Routt  County. 

Although  Routt  County  may  be  considered  less  economically  vulnerable 
than  Moffat  or  Rio  Blanco  due  to  its  lower  dependence  on  mining  and/or 
construction  earnings,  an  important  trade-off  is  seen  in  Routt  County's 
lower  average  wage  and  salary  level.   While  the  average  annual  rate  of 
compensation  among  Routt  County  residents  is  expected  to  increase  by 
nearly  8  percent  between  1977  and  1990,  from  $9,087  to  $9,811,  it  would 
remain  siobstantially  below  the  average  for  either  Moffat  or  Rio  Blanco 
Counties.   This  disparity  results  form  the  higher  concentration  in  Routt 
County  of  workers  in  lower-paying  (albeit  more  stable)  occupations  such 
as  trade  and  services. 

Under  low- level  development,  inflationary  pressures  on  the  Moffat 
County  economy  should  ease  somewhat  due  to  the  decline  in  total  and  per 
worker  earnings  as  well  as  significant  overcapacity  in  the  local  housing 
market.   By  contrast,  Routt  and  in  particular  Rio  Blanco  Counties  should 
experience  considerable  price  inflation  due  to  higher  incomes  as  well  as 
shortages  of  such  key  items  as  housing.   Inflation  would  erode  the  real 
incomes  of  all  residents,  although  the  impacts  would  be  more  severe  for 
persons  with  low  or  fixed  incomes  than  relatively  highly-paid  mining  and 
construction  workers. 

Growing  disparties  in  the  cost  of  living  among  the  different  counties 
could  lead  to  a  shift  in  population  distribution  between  Moffat  and  the 
other  counties  (especially  Rio  Blanco)  as  people  locate  in  Moffat  County 
to  avoid  the  high  cost  of  living  elsewhere. 


Investment  Patterns 

Table  8-24  contains  projections  of  major  trends  in  private  invest- 
ment (in  1976  dollars)  by  county  for  selected  sectors  (coal,  power  plants, 
oil  shale,  water  reclamation  and  recreation  under  low- level  development 
between  1978  and  1990)  . 

Projected  overall  investment  at  low-level  is  highest  in  the  1978- 
1980  period  (over  $1.1  billion) ,  declining  to  approximately  $516  million 
between  1985  and  1990.   Coal  mining  is  relatively  unimportant  compared  with 
overall  investment,  with  a  maximum  of  $33.1  million  or  2.9  percent  of 
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TABLE  8-24 

LOW-LEVEL  EXPECTED  MAJOR  PRIVATE 

INVESTMENTS  BY  COUNTY,  1978-1990 

(Millions  of  1976  Dollars) 


Sector/county 

1978-1980 

1981-1985 

1986-1990 

Coal  mines 

Moffat 

24.9 

0 

0 

Routt 

8.2 

5.8 

0 

Power  plants 

Moffat 

90.0 

0 

0 

Oil  shale 

Rio  Blanco 

1,000.0 

800.0 

450.0 

Water  reclamation 

Moffat 

0 

50.0 

0 

Ski  area  expansion 

8.3 

28.2 

46,2 

Total  all  sectors 

Moffat 

114.9 

50.0 

0 

Rio  Blanco 

1,000.0 

800.0 

450.0 

Routt 

16.5 

34.0 

46.2 

3-county  region 

1,131.4 

884.0 

496.2 
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the  total  between  1978  and  1990,  declining  sharply  thereafter.   Coal 
investment  is  most  important  in  Moffat  County,  where  it  should  account  for 
$24.9  million  or  22  percent  of  the  total  between  1978  and  1990.   In 
Routt  County,  additional  investment  in  coal  should  be  approximately  $8.2 
million  or  50  percent  of  total  investment  between  1978  and  1980,  $5.5 
million  or  17  percent  of  total  1980-1985  investment,  and  zero  thereafter. 

The  Craig  Power  Plant  would  be  the  single  greatest  investment  in 
Moffat  County.   The  $90  million  shown  between  1978  and  1990  represents 
only  the  final  installments  of  a  total  investment  in  excess  of  $700 
million. 

Expected  multi-billion  dollar  investments  in  oil  shale  operations 
would  dwarf  all  other  components  of  local  investment.   Total  invest- 
ments in  oil  shale  from  1978  to  1990  are  projected  at  $2.25  billion  or 
almost  90  percent  of  all  investments  in  the  three-county  area.   All  oil 
shale  investment  would  take  place  in  Rio  Blanco  County,  greatly  strength- 
ening the  latter 's  piiblic  revenue  base  as  well  as  its  entire  economy. 

The  investments  discussed  above  would  have  their  principal  impact  on 
the  finances  of  counties  and  school  districts  in  which  they  are  located. 
Nearby  municipalities  probably  would  not  experience  any  direct  impact  on 
their  property  tax  base,  but  would  gain  through  increased  property  tax 
assessments  on  worker  housing  as  well  as  associated  commercial  development. 
The  chief  exception  is  expansion  of  the  Steamboat  Springs  Ski  area,  much 
of  which  would  take  place  within  the  corporate  limits  of  Steamboat  Springs. 

Retail  Trade.   Table  8-25  contains  projections  of  retail  sales  by 
county  and  municipality  at  low- level  expressed  in  1976  dollars.   Moffat 
is  the  only  county  expected  to  experience  a  decline  in  retail  sales  between 
1977  and  1980.   Due  to  completion  of  the  Craig  Power  Plant  and  departure 
of  most  of  the  1,420-man  construction  force,  most  of  the  decline  would 
be  concentrated  in  Craig,  in  which  projected  1980  retail  sales  are  $50.4 
million,  or  23  percent  lower  than  in  1975.   This  decline  would  have  a  sig- 
nificant direct  adverse  impact  on  retail  trade  employment  and  earnings. 
It  would  also  have  an  indirect,  negative  impact  on  local  government  finances 
in  Moffat  County  and  Craig  due  to  reduction  in  sales  tax  revenues . 

Rio  Blanco  and  Routt  Counties  and  their  municipalities  would 
experience  significant  increases  in  retail  sales.   In  Rio  Blanco  County, 
projected  retail  sales  would  peak  at  $171  million  in  1985  (over  450 
percent  higher  than  1977  levels) ,  before  declining  to  $157  million  in 
1990  as  a  result  of  completion  of  oil  shale  construction.   Meeker  and 
Rangely  show  a  similar  pattern,  with  sales  increasing  from  $9.5  million 
to  $52  million  and  $18.2  million  to  100.5  million,  respectively,  between 
1977  and  1985,  then  declining. 

Routt  County  is  the  only  county  to  show  a  steady  increase  in  projected 
retail  sales  between  1977  and  1990.   County  sales  are  expected  to  increase 
by  over  75  percent,  from  $65.2  million  to  $114.5  million,  from  1978-1990. 
Most  of  this  increase  would  be  concentrated  in  Steamboat  Springs,  whose 
retail  sales  should  rise  from  $43.8  million  to  $76.8  million,  a  75  percent 
increase  between  1977  and  1990. 


8-61 


TABLE  8-25 

LOW-LEVEL  PROJECTED  RETAIL  SALES 
1980-1990 


County/ 

Municipality 


Projected  annual  retail  sales  (thousands  of  dollars) 
1980  1985  1990 


Moffat 


60,975 


78,647 


85,882 


Craig 
Dinosaur 

Rio  Blanco 

Meeker 
Rangely 


50,426 

65,041 

71,024 

610 

786 

859 

103,188 

170,972 

157,450 

31,575 

52,317 

48,180 

60,675 

100,531 

92,581 

Routt 


70,355 


92,324 


114,510 


Hayden 
Oak  Creek 
Steamboat  Springs 
Yampa 


3,870 
1,829 

47,208 
774 


5,078 

2,400 

61,949 

1,056 


6,298 

2,977 

76,836 

1,260 


Total 


234,518 


341,943 


357,842 
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Local  Services 

The  impact  of  low- level  population  on  local  services  would  vary 
widely  among  individual  communities.   Public  services  and  facilities 
in  a  number  of  communities  in  the  three-county  area,  at  least  in  the 
short-term,  would  be  overloaded.   In  most  cases,  these  services  should 
begin  to  catch  up  with  the  population  in  the  middle  term.   In  the  long 
term,  more  and  better  services  should  be  available  to  all. 

Police  service  requirements  likely  at  low-level  are  shown  in  Table 
8-26.   Craig  would  have  a  surplus  of  manpower  and  vehicles  in  its  police 
force  by  1980  because  of  the  departure  of  construction  and  other  related 
workers  following  the  completion  of  the  Craig  Power  Plant.   Police  service 
requirements  in  Craig  would  remain  lower  than  the  current  number  of  officers 
and  patrol  cars  through  1990.   Dinosaur  would  have  to  establish  its  own 
police  force  or  the  Sheriff's  office  would  have  to  extend  its  coverage  to 
include  the  town  in  order  to  meet  the  projected  requirements  at  low-level. 

Table  8-27  shows  fire  service  requirements  at  low-level.   Half  of  the 
towns  would  need  no  additional  pumping  capacity  to  adequately  service  the 
projected  population  through  1990,  half  would  need  additional  pumping  cap- 
acity. 

Excess  capacity  in  water  supply  would  be  expected  in  all  communities 
through  1990  except  Steamboat  Springs  (in  the  winter)  (Tables  8-28  and  8-29) . 
The  current  sewage  treatement  facility  in  Meeker  is  meeting  current  demand 
but  by  1980  would  be  deficient.   If  the  current  facilities  were  expanded 
to  meet  projected  1985  demand,  there  would  be  an  excess  of  9  percent  in 
sewage  treatment  capacity  by  1990,  because  of  the  expected  population  de- 
cline in  Meeker  between  1985  and  1990.   Craig  has  received  a  federal  grant 
to  expand  current  sewage  treatment  capacity  to  3.4  MGD  by  1980,  which  would 
be  sufficient  to  meet  demand  through  1990. 


Housing 

Population  change  in  northwest  Colorado  projected  for  low-level  develop- 
ment would  affect  housing  demand,  which  is  determined  by  housing  preferences 
and  ability  of  residents  to  pay  for  their  preferred  type  of  housing  (Table 
8-30) . 

The  only  demand  for  additional  housing  in  Moffat  County  would  be  for 
single  family  dwellings,  which  would  increase  in  spite  of  an  expected  lower 
population  because  of  shifts  in  housing  preferences. 

In  Rio  Blanco  County,  about  78  percent  of  the  demand  for  additional 
housing  would  be  for  mobile  homes  by  1980.   Availability  of  mobile  homes 
would  have  to  increase  about  33  percent  to  meet  this  demand,  about  five 
times  the  increase  in  mobile  homes  in  the  county  between  1970  and  1977. 
By  1990,  97  percent  of  additional  low- level  housing  demand  would  be  for 
single  family  houses.   Availability  of  single  family  units  would  have  to 
increase  7.4  percent  to  meet  this  demand,  about  4.5  times  the  annual  increase 
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in  single  family  units  in  Rio  Blanco  County  between  1970  and  1977. 

All  of  the  additional  demand  for  housing  in  Routt  County  by  1980  and 
over  85  percent  by  1985  and  1990  would  be  for  single  family  dwellings.   To 
meet  this  demand,  availability  of  single  family  dwellings  would  have  to 
increase  3.8  percent,  about  19  percent  over  the  annual  increase  in  single 
family  dwellings  in  Routt  County  between  1970  and  1977. 

There  would  be  more  units  in  the  current  housing  stock  in  Moffat  County 
through  1990  and  in  Routt  County  through  1985  than  would  be  needed  to  acc- 
ommodate population  at  low-level.   In  Moffat  County,  the  excess  of  units 
would  be  due  to  the  expected  population  decline.   The  excess  in  Routt  County 
would  be  due  to  the  number  of  second  homes  in  the  housing  stock  that  are  not 
generally  available  for  year-round  rent.   Not  until  after  1985  would  pop- 
ulation increases  make  an  expansion  of  the  housing  supply  necessary,  but 
shifts  in  population  and  preferences  for  types  of  housing  would  create  de- 
mand for  additional  single  family  units  in  Moffat  and  Routt  Counties  and  some 
additional  mobile  homes  in  Routt  County.   Rio  Blanco  would  have  to  expand 
its  housing  stock  by  1980,  1985,  and  1990  in  order  to  accommodate  increases 
in  population  as  well  as  to  meet  changes  in  preferences  for  types  of  housing. 

Some  residents  of  the  region  would  be  unable  to  live  in  their  preferred 
type  of  housing  at  a  cost  they  could  afford  unless  the  availability  of 
housing  increases,  forcing  prices  down.   Generally,  availability  of  differ- 
ent types  of  housing  would  have  to  increase  at  a  higher  rate  than  from  1970 
to  1977,  except  in  Routt  Coutny  where  the  current  rate  of  increase  in  the 
availability  of  mobile  homes  would  exceed  projected  demand. 


Education 

Table  8-31  projects  school  district  enrollments  for  the  three-county 
region  at  low- level.  The  following  is  a  summary  of  what  these  school  en- 
rollment projections  would  mean  to  each  school  district. 

Moffat-Craig.   No  expansion  of  facilities  would  be  needed. 

Rio  Blanco-Meeker.   Increased  space  for  97  students  would  be  necessary 
by  1980  and  for  an  additional  1,190  by  1985,  when  enrollments  are  projected 
to  peak.   To  meet  these  increases  two  elementary  schools  with  capacities  of 
400  each  and  one  new  junior  high  school  with  a  minimum  capacity  of  500  should 
be  built.   Construction  of  these  facilities  would  have  to  be  completed  be- 
tween 1980  and  1984.   In  the  short  term,  projected  increases  in  enrollment 
through  1980  could  be  absorbed  through  use  of  existing  church  buildings 
and  Sunday  school  facilities  (Holmes,  personal  communication,  1978) . 

In  order  to  maintain  current  pupil/teacher  ratios,  44  new  teachers 
would  have  to  be  hired  by  1980  and  54  additional  teachers  between  1980  and 
1985.   Between  1985  and  1990,  13  of  these  positions  would  no  longer  be 
necessary,  due  to  enrollment  decreases. 
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Rio  Blanco-Rangely.   The  projected  school  district  capacity  would 
suffice  until  the  1984-85  school  year,  when  enrollment  would  exceed 
capacity  by  about  100  pupils.   Because  of  the  projected  decrease  in  en- 
rollment between  1985  and  1990,  modular  classrooms  would  be  suitable  to 
meet  short-term  capacity  problems. 

In  order  to  maintain  current  pupil/teacher  ratios,  2  new  teachers 
would  have  to  be  hired  between  1977  and  1980  and  46  additional  teachers 
between  1980  and  1985.   Between  1985  and  1990,  7  of  these  positions  would 
no  longer  be  necessary,  due  to  enrollment  decreases. 

Routt-Hayden .   The  current  school  district  capacity  would  be  adequate 
until  about  1981-82.   The  projected  school  district  capacity  would  be 
adequate  through  1990. 

In  order  to  maintain  current  pupil/teacher  ratios,  6  new  teachers 
would  have  to  be  hired  by  1980,  14  additional  teachers  between  1980  and 
1985,  and  15  additional  teachers  between  1985  and  1990. 

Routt-Steamboat  Springs.   The  current  and  projected  school  district 
capacity  would  be  exceeded  by  about  1981-82.   Potential  capacity  of  the 
existing  buidlings,  with  additions,  would  suffice  until  the  latter  part 
of  1985-1990,  when  a  new  elementary  school  would  be  required. 

To  maintain  current  pupil/teacher  ratios,  8  new  teachers  would  have 
to  be  hired  by  1980,  30  additional  teachers  between  1980  and  1985,  and 
21  additional  teachers  between  1985  and  1990. 

Routt-South  Routt.   The  current  facilities  with  projected  capacity 
would  be  sufficient  for  projected  school  enrollment.   To  maintain  current 
pupil/ teacher  ratios,  5  teaching  positions  could  be  eliminated  between  1977 
and  1980,  9  new  teachers  hired  between  1980  and  1985,  and  7  additional 
teachers  hired  between  1985  and  1990. 


Health  Care  Services 

Since  many  residents  cross  county  lines  to  obtain  hospital  services, 
need  for  hospital  beds  is  projected  for  the  three-county  region  rather 
than  on  a  county  by  county  basis.   Taking  into  consideration  existing 
hospital  facilities  and  current  expansion  of  one  of  the  hospitals,  no 
additional  hospital  beds  would  be  needed  in  northwest  Colorado  through 
1990. 

The  recommended  number  of  physicians  and  registered  nurses  called 
for  at  low-level  is  shewn  in  Table  8-32.   Only  Routt  County  would  have 
a  sufficient  number  of  physicians  through  1990.   By  1985,  additional 
physicians  would  be  needed  in  Moffat  and  Rio  Blanco  Counties,  but  by 
1990  one  fewer  physician  would  be  needed  in  Rio  Blanco  County  than  in  1985 
because  of  the  expected  population  decline.   A  shortage  of  registered 
nurses  would  be  experienced  through  1990  in  each  of  the  three  counties. 
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Again,  because  of  the  expected  population  decline  in  Rio  Blanco  County 
between  1985  and  1990,  fewer  addi tonal  registered  nurses  would  be  needed. 

Some  difficulty  could  be  experienced  in  Moffat  and  Rio  Blanco  Counties 
in  recruiting  additional  physicians  and  in  Moffat,  Rio  Blanco,  and  Routt 
Counties  in  recruiting  additional  registered  nurses.   None  of  the  three 
counties  has  a  major  medical  facility.   Moffat  and  Rio  Blanco  Counties 
could  have  more  difficulty  recruiting  additional  health  care  specialists 
than  Routt  County  because  neither  has  a  recreation  development  such  as  the 
ski  resort  at  Steamboat  Springs. 


Local  Government  Finances 

Revenue  and  Expenditure  Projections.   Table  8-33  compares  projected 
operating  expenditures  with  revenues  which  would  accrue  to  individual 
communities  in  the  study  area  at  low-level.   The  Moffat  and  Routt  County 
governments  would  experience  significant  revenues  surpluses  due  to  greatly 
increased  property  tax  assessments.   It  is  not  known  whether  they  would  use 
these  surpluses  to  increase  their  financial  reserves,  expand  the  range  and 
level  of  services  offered  to  county  residents,  or  reduce  local  tax  rates. 
Either  of  the  latter  two  alternatives  would  result  in  a  reduction  of  the 
projected  revenue  surpluses.   The  advent  of  a  possible  regional  tax- 
sharing  system  such  as  that  discussed  in  Chapter  2  would  also  reduce  potential 
county  surpluses  by  diverting  a  portion  of  county  tax  monies  to  municipal 
governments . 

While  Rio  Blanco  County  is  shown  facing  a  potential  operating  deficit, 
revenues  projections  for  Rio  Blanco  do  not  incorporate  property  taxes  on 
future  investmenst  in  shale  oil  facilities  (see  note  to  Table  8-33) .   In  view 
of  the  magnitude  of  these  investments  (over  $2  billion  by  1990)  ,  it 
is  certain  that  Rio  Blanco  County's  long-term  operating  position  would  be 
favorable,  but  Rio  Blanco  County  would  face  front-end  financing  problems. 
The  county  would  have  to  provide  services  to  thousands  of  shale  oil  plant 
construction  workers  before  property  tax  revenues  begin  to  flow  from  the 
completed  plants. 

The  operating  position  of  all  municipal  governments  would  be  favorable 
under  the  low- level  scenario. 

Incremental  Property  and  Sales  Tax  Revenues.   Tables  8-34  through 
8-38  highlight  the  major  impacts  of  low-level  development  on  local  govern- 
ment finances.   Table  8-34  describes  increases  in  non-residential  assessed 
valuation  occurring  at  low-level  as  a  result  of  new  coal-related  investments. 
Tables  8-35  through  8-37  relate  these  changes  to  trends  in  total  assessed 
valuation,  including  increases  in  residential  assessments  due  to  mine-related 
population  increases.   Table  8-38  indicates  increases  in  sales  tax  collections. 

Captial  Funds  Requirements.   The  preceeding  portion  of  this  discussion 
has  focused  on  local  communities'  projected  requiremnts  for  operating  funds 
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TABLE  8-38 

LOW-LEVEL  PROJECTED  RETAIL  SALES  TAX  REVENUES 
(thousands  of  dollars) 


County 
City 


1980 


1985 


1990 


Moffat 
Craig 
Dinosaur 

Rio  Blanco  1/ 
Meeker 
Rangely 

Routt  1/ 
Hayden 
Oak  Creek 
Steamboat  Springs 


$1,980 

$1,897 

$2, 

,077 

756 

975 

1, 

,065 

9 

12 

13 

316 

523 

482 

607 

1,005 

930 

77 

102 

126 

18 

24 

30 

944 

1,238 

1- 

,536 

1/   Rio  Blanco  and  Routt  Counties  do  not  levy  a  sales  tax. 


TABLE  8-39 

LOW-LEVEL  PROJECTED  CAPTIAL  NEEDS  AND  COST 
(thousands  of  dollars) 


Activity 

City 

Fire 

Water 

Sewer 

trucks 

systems 

facilities 

Steamboat  Springs 

150 

1,976 

9,696 

Meeker 

150 

- 

7,272 

Rangely 

75 

- 

- 
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at  low- level.   Table  8-39,  which  is  based  on  projected  capital  facilities 
requirements  (see  Local  Services)  and  estimated  facilities  costs,  contains 
estimates  of  these  communities'  requirements  for  capital  funds  between  1977 
and  1990. 

Most  communities  should  be  able  to  raise  the  required  funds  internally, 
i.e.,  out  of  projected  operating  surpluses  or  by  bond  sales.   Probable 
exceptions  include  Meeker  and  Steamboat  Springs,  which  face  projected  total 
capital  expenditures  of  $7.4  million  and  $11.8  million,  respectively,  during 
1978-1990.   Possible  sources  of  financial  assistance  for  these  projects 
include  the  Colorado  General  Assembly's  project  grants  under  the  Federal 
Water  Pollution  Control  Act,  and  grants  or  loans  from  the  U.S.  Commerce 
Department  Economic  Development  Administration. 

Impact  on  Colorado  State  Finances.   The  total  impact  on  state  finances 
cannot  be  identified  due  to  the  limitations  of  the  model  used  in  this  analysis. 
However,  it  is  possible  to  identify  specific  revenue  increases  from  sales 
taxes  and  mineral  royalties  and  state  income  taxes  paid  by  employees. 

In  the  benchmark  years  of  1980,  1985,  and  1990  the  state  would  receive 
$21,895,684,  $28,188,863,  and  $26,026,190,  respectively,  from  these  sources. 
The  revenue  increases  above  the  1977  level  for  these  three  state  revenue 
generating  items  would  be  an  estimated  $7,965,750,  $14,258,929,  and 
$12,096,256  for  the  three  benchmark  years,  respectively. 


Utilities 

Purchase  of  electricity  from  companies  outside  the  region  would  be 
necessary  if  demand  for  electricity  in  northwest  Colorado  would  exceed 
the  power  generating  capacity  of  the  electricity  suppliers,  the  Moon  Lake 
Electric  Association  and  the  Colorado-Ute  Electric  Association,  the  latter 
of  which  supplies  power  to  the  Yampa  Valley  and  White  River  Electric 
Associations. 

Increased  pipeline  capacity  for  natural  gas  would  soon  be  needed  to 
meet  customer  demand.   In  the  short  run,  facility  constraints  would  create 
distribution  problems  for  natural  gas  companies  because  current  demand  for 
natural  gas  is  almost  at  pipeline  capacity  and  2  to  3  years  would  be 
needed  for  pipeline  capacity  to  be  increased.   However,  regional  population 
by  1980  would  increase  by  only  733,  an  increase  of  3  percent  over  the  1977 
population.   There  would,  therefore,  be  adequate  lead  time  to  increase  pipe- 
line capacity  to  meet  projected  demand  by  1985  and  1990.   In  addition  to 
increasing  pipeline  capacity,  additional  natural  gas  would  also  be  needed. 
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Transportation  Networks 

The  following  transportation  developments  are  anticipated  from  con- 
tinued development  of  existing  leases  with  ongoing  mining  operations. 


Highways 

Even  without  development  of  additional  federal  coal,  many  of 
the  highways  need  to  be  upgraded  and  improved  because  of  recent  expansion 
of  coal  mining,  oil  and  gas  developments,  and  oil  shale  projects.   Most 
of  the  existing  highways  were  designed  for  lightweight  traffic  and  are  not 
suitable  for  industrial  hauling. 

The  following  highway  construction  projects  are  proposed  by  the 
Colorado  Department  of  Highways  in  their  Draft  Five  Year  Highway  Construction 
Plan  for  Fiscal  Years  1979-1983.   These  projects  would  depend  upon 
adequate  federal  and  state  funding. 

U.S.  Highway  40  west  of  Steamboat  Springs  would  be  upgraded  for 
2  miles  and  an  interchange  would  also  be  constructed  at  the  Mt.  Werner 
turnoff  to  the  LTV  ski  run  area.   Colorado  13  from  Axial  Basin  to 
Meeker  would  be  resurfaced  for  21  miles.   Also,  13  miles  of  Colorado  13 
north  of  Craig  would  be  widened.   Colorado  64  west  of  Rangely  would  be 
reconstructed  for  2  miles  and  resurfaced  for  16  miles.   Colorado  131 
would  be  resurfaced  for  10  miles  north  of  Oak  Creek.   Other  State  Highway 
projects  through  1990  would  be  selected  on  the  basis  of  traffic  volumes, 
serviceability  of  the  road,  and  safety  information  on  the  road.   Also, 
several  county  and  private  roads  branching  off  of  the  state  highways 
would  be  proportionately  upgraded  as  funding  permits. 

Table  8-40  presents  projected  increases  in  traffic  volumes  at  low-level 
at  selected  points  within  the  study  area.   This  data  shows  most  traffic 
increases  in  and  near  major  communities  in  the  study  area  and  smaller 
increases  in  the  rural  areas.   Average  vehicle-miles  per  day  would  in- 
crease from  525,000  in  1976  to  570,000  by  1980,  626,000  by  1985,  and 
685,000  by  1990. 

Vehicle  registrations  in  the  Routt,  Moffat  and  Rio  Blanco  counties 
would  increase  from  the  1975  combined  total  of  25,781  to  33,100  in  1980, 
to  46,500  in  1985,  and  to  48,500  in  1990.  Tables  8-3  and  8-4  indicate 
development  of  new  mining  related  roads.   Generally,  the  impacts  at  low- 
level  would  not  be  of  major  significance.   Accidents  and  maintenance  of 
roads  would  increase  at  a  stable  rate.   In  1977  there  were  1,926  traffic 
accidents  in  the  three-county  study  area.   Traffic  volume  increases  at 
low- level  would  also  result  in  more  accidents,  by  1980,  2,090  accidents 
per  year  in  the  study  area,  2,300  by  1985,  and  2,510  by  1990. 


Railroads 

The  amount  of  rail  traffic  generated  by  the  region  would  be  expected 
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TABLE  8-40 

INCREASES  IN  TRAFFIC  VOLUMES  IN  SELECTED  POINTS 
IN  THE  STUDY  AREA  AT  LCW-LEVEL 
(UNITS:   AVERAGE  DAILY  TRAFFIC) 


Location 

1976 

1980 

1985 

1990 

US  40 

at  Utah  State  Line 

1,300 

1,380 

1,480 

1,570 

US  40 

W/o  Dinosatir 

1,550 

1,640 

1,760 

1,880 

US  40 

E/o  Dinosaur 

1,100 

1,170 

1,250 

1,330 

US  40 

E/o  m   to  Blue  Mtn 

960 

1,020 

1,090 

1,160 

US  40 

W/o  Jet  SH  318 

1,000 

1,060 

1,140 

1,210 

US  40 

E/o  Jet  SH  318 

1,200 

1,270 

1,360 

1,450 

US  40 

W/o  W  Jet  SH  13 

1,800 

1,910 

2,043 

2,180 

US  40 

E/o  W  Jet  SH  13 

4,750 

5,040 

5,390 

5,750 

US  40 

W/o  E  Jet  SH  13 

6,600 

7,000 

7,490 

7,990 

US  40 

E/o  E  Jet  SH  13 

5,200 

5,720 

6,370 

7,020 

US  40 

W/o  Hayden 

2,750 

3,030 

3,370 

3,710 

US  40 

E/o  Hayden 

2,650 

2,920 

3,250 

3,580 

US  40 

W/o  Milner 

2,600 

2,860 

3,200 

3,510 

US  40 

W.C.L.  Stpamboat 

Springs 

5,800 

6,496 

7,370 

8,240 

US  40 

S.C.L.  Steamboat 

Springs 

7,200 

8,208 

9,468 

10,730 

US  40 

5  Mi  S/o  Jet  131 

1,950 

2,184 

2,480 

2,770 

SH  131 

S/o  Jet  US  40 

1,200 

1,320 

1,470 

1,620 

SH  131 

N/o  Oak  Creek 

1,100 

1,212 

1,350 

1,490 

SH  131 

N/o  Phippsburg 

950 

1,045 

1,160 

1,280 

SH  131 

S/o  Phippsburg 

750 

825 

920 

1,010 

SH  131 

S/o  Yanpa 

630 

693 

770 

850 

SH  13 

Golorado-Wyoning 

State  Lin 

e  630 

680 

740 

810 

SH  13 

N.C.L.  Craig 

1,800 

1,940 

2,124 

2,300 

SH  13 

S/o  US  40 

2,400 

2,592 

2,830 

3,070 

SH  13 

N/o  Hamilton 

1,100 

1,170 

1,250 

1,330 

SH  13 

S/o  Hamilton 

1,100 

1,170 

1,250 

1,330 

SH  13 

at  Rio  Blanco-Moffat  Co. Line  860 

910 

980 

1,040 

SH  13 

E.C.L.  Meeker 

2,650 

2,810 

3,010 

3,210 

SH  13 

E/o  Jet  SH  64 

1,950 

2,030 

2,130 

2,220 

SH  13 

S/o  Jet  SH  64 

1,400 

1,456 

1,530 

1,600 

SH  317 

E/o  Jet  SH  13 

150 

168 

190 

210 

SH  394 

S.C.L.  Craig 

2,650 

3,021 

3,480 

4,510 

SH  394 

2  Mi  S/o  Craig 

730 

790 

860 

930 

SH  64 

W/o  Jet  SH  13 

950 

990 

1,040 

1,080 

SH  64 

4  Mi  W/o  Jet  SH  13 

640 

670 

700 

730 

SH  64 

E/o  Jet  SH  139 

840 

880 

920 

960 

SH  64 

W/o  Jet  SH  139 

1,450 

1,510 

1,580 

1,650 

SH  64 

W.C.L.  Rangely 

2,750 

2,860 

3,000 

3,140 

SH  64 

W/o  Blue  Mtn  Rd 

1,850 

1,924 

2,020 

2,110 

SH  64 

E/o  Bonanza  Rd 

790 

820 

860 

900 

SH  64 

at  Rio  Blanco-Moffat  Go. Line  790 

820 

860 

900 

SH  139 

S/o  SH  64 

640 

740 

870 

1,000 

SH:  State  Highway 

N/o:  North  of 

S/o:  South  of 

E/o:  East  of 

W/o:  West  of 

N.C.L. :  North  City  Limits 

S.C.L.:  South  City  Limits 

E.C.L. :   East  Cit^  Liitdts 

W.C.L.:  West  City  Limits 

Source:  Colorado  State  Department  of  Highways 
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to  increase  from  the  present  annual  level  of  105,120  carloads  to  127,000 
carloads  in  1990.   This  is  55  percent  of  the  number  of  carloads  generated 
in  1990  by  the  mid-level  of  development  and  assumes  80  percent  of  the 
production  is  shipped  by  rail.   Approximately  1,588  round  trips  (3,176 
individual  train  movements)  of  unit  trains  80  cars  in  length  would  be  re- 
quired to  move  this  amount  of  traffic. 

The  region's  railroad  system  would  be  upgraded  as  indicated  in 
Tables  8-3,  8-4,  and  8-5.   Consideration  of  the  present  rate  of  pop- 
ulation growth  has  led  the  local  council  of  governments  (NWCCOG-Region  12) 
and  others  to  urge  the  D&RGW  railroad  to  resume  passenger  service  from 
Denver  into  northwestern  Colorado.   It  should  be  pointed  out  that  all 
major  non-subsidized  intercity  rail  passenger  operations,  other  than 
the  Rio  Grande  Zephyr  which  operates  between  Denver  and  Salt  Lake  City, 
are  the  svibject  of  abandonment  proceedings  before  the  Interstate  Commerce 
Commission  (this  refers  to  the  Southern  Railways  "Southern  Crescent", 
the  Rock  Island's  "Rocket",  and  Southern  Pacific's  "Peninsula  Service".). 
Reinstitution  of  a  non-subsidized  rail  passenger  service  to  the  region 
would  be  unlikely. 

Coal  produced  in  the  West  Central  Colorado  and  Central  Utah  regions 
moving  to  destinations  to  the  east  would  have  greater  flexibility  in  the 
choice  of  routing  since  there  would  be  surplus  capacity  on  the  Dotsero  to 
Denver  main-line.   Oil  shale  developers  consider  rail  service  essential 
to  their  plans.   Superior  Oil  favors  a  rail  line  from  Piceance  Creek  up 
to  the  Union  Pacific  system  in  Wyoming  with  a  flatter  ruling  grade  than 
exists  on  the  D&RGW  system  into  Denver,  however  Union  Pacific  has  no  plans 
for  such  a  line.   See  Tables  8-3,  8-4,  and  8-5  for  further  information  on 
new  railway  development. 

As  a  result  of  low-level  increases  in  train  and  auto  traffic,  the 
incidence  of  auto-train  collisions  at  unseparated  grade  crossings  would 
increase.   The  cumulative  hazard  ratings  for  crossings  in  the  study  area 
are  8.13  for  1976,  8.21  by  1980,  8.30  by  1985,  and  8.40  by  1990.   Hazard 
ratings  are  the  number  of  aato-train  collisions  expected  in  a  5-year  period. 

As  a  result  of  low-level  increases  in  train  traffic,  the  average 
daily  vehicle  waiting  time  at  unseparated  grade  crossings  would  increase. 
Assuming  a  three-minute  delay  per  train,  daily  vehicle  waiting  time  at  low- 
level  would  increase  from  the  present  12  minutes  per  day  to  14  minutes  per 
day  by  1980,  15  minutes  by  1985,  and  13  minutes  by  1990.   This  would  be 
especially  significant  to  emergency  vehicles,  which  would  have  no  alternate 
route.   The  impact  to  emergency  services  is  difficult  to  quantify  because 
there  is  no  data  on  the  probability  of  an  emergency  vehicle  being 
delayed  in  the  study  area. 
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HIGH-LEVEL  SCENARIO 


The  high-level  scenario  includes  both  an  analysis  of  impacts  for 
cumulative  development  at  high-level  and  for  that  increment  of  ciomulative 
development  attributable  to  additional  federal  coal  at  high-level. 
Cumulative  high-level  development  includes  existing  private,  state,  and 
federal  coal  (low-level)  and  additional  federal  coal  at  high-level.   New 
federal  coal  at  high-level  includes  short-term  leases  and  mine  plan 
approvals  (additional  federal  coal  at  mid- level) ;  and  preference  right 
lease  areas  (PRLAs)  and  federal  areas  of  interest  (FAIs  -  areas  of 
forseeable  future  development  of  federal  coal  once  a  new  federal  leasing 
program  is  developed) . 

Areas  of  development  at  high-level  are  shown  on  Map  1-3  (Appendix  C) . 
Table  8-41  provides  detailed  information  pertaining  to  coal  mining  at 
high-level.   Table  8-42  shows  acres  disturbed  from  additional  federal 
coal  development  at  high-level.   Tables  8-43  and  8-44  show  data  for  cumu- 
lative development  at  high-level. 

In  the  periods  1978-80,  1981-85,  and  1986-90,  the  projected  acreage 
disturbance  for  additional  federal  coal  at  high-level  are  1,820  acres, 
8,305  acres,  and  15,875  acres,  respectively,  for  a  total  of  26,000  acres. 
The  acreage  disturbed  for  cumulative  development  at  high  level  is  8,110 
acres,  15,760  acres,  and  21,490  acres,  respectively,  for  a  total  of  45,360 
acres. 


Projected  Mining  Activities  Other  Than  Those  Included  in  Mid- level 


Consolidation  Coal  Company 

This  company,  a  wholly-owned  siibsidiary  of  the  Continental  Oil 
Company,  holds  seven  issued  federal  coal  leases,  C-093713,  C-245, 
C-1545,  C-1546,  C-093714,  C-093715,  and  C-093716,  covering  approx- 
imately 10,000  acres  in  the  Ninemile  Gap  area  north  of  Meeker.   The 
company  is  currently  conducting  an  exploration  program  on  these  tracts, 
An  underground  mine  plan  has  not  yet  been  formulated  and  is  dependent 
upon  the  issuance  of  PRLAs.   Production  from  these  existing  leases 
and  PRLAs  are  included  in  the  high-level  production  figures. 
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TABLE  8-41 

PROJECTED  CUMULATIVE  DEVELOPMENT  FOR 
NORTHWEST  COLORADO  (HIGH-LEVEL) 


Existing  and  projected 


1977 


1980 


1985 


1990 


Coal  mines 

Power  plant  capacity 
(megawatts ) 

Tons  of  coal  mined 
(1,000s  of  tons) 

Approximate  population 

Miles  of  new  railroad 

Miles  of  new  road 

Miles  of  new  powerlines 


12 

28 

47 

45 

450 

1,210 

1,590 

2,590 

25,929 


20,755 


110 


43,200 


56,500 


31,000 

56, 

,500 

74,500 

27 

55 

110 

30 

115 

240 

110 

110 

235 
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TABLE  8-42 

ACRES  DISTURBED  AND  REVBGETATED  AS  A  RESULT  OF  POSSIBLE 
NEW  DEVELOPMENT  OF  FEDERAL  COAL  AT  HIGH-LEVEL 


1978-80 

1981-85 

1986-90 

Total 

Surface  mines 

470 

3,150 

8,660 

12,280 

Surface  mines 
revegetated 

100 

470 

3,150 

3,720 

Powerline  rights-of- 
way  disturbed 

^ 

^ 

1,500 

1,500 

Powerline  rights-of- 
way  revegetated  _         _         _        _ 

Roads  1/  2/  420      1,380      2,075      3,875 

Surface  mine  1/  -      1,000         -     1,000 

facilities  and 
related  rights-of-way 

Underground  mines  1/  3/    500        700        100      1,300 

and  related  rights- 

of--way 


Power  plants  1/  8/ 

- 

380 

1,000 

1,380 

Railroads  1/  6/ 

- 

225 

900 

1,125 

Population  1/  7/ 

430 

1,470 

1,640 

3,540 

Itotal  disturbed  5/ 

1,820 

8,305 

15,875 

26,000 

Tbtal  revegetati=d  4/ 

100 

470 

3,150 

3,720 

Total  permanently 
removed 

1,350 

5,155 

5,715 

12,220 

1/  This  acreage  considered  permanently  removed  frcm  production  for  the  time 

frame  of  this  report. 
2/  Includes  haul  roads,  access  roads,  and  coal  exploration  trails. 
3/  Does  not  include  subsidence. 

4/  Includes  acreage  revegetated  frcm  mine  and  powerline  disturbance. 
5/  The  total  disturbed  acreage  includes  all  those  in  footnote  1/  and 

acres  disturbed  from  surface  mines  and  powerlines. 
6/  There  are  18  acres  per  mile  required  for  construction  of  a  railroad 

(150 '  right-of-way) . 
7/  There  are  100  acres  required  per  1,000  population  increase. 
8/  One  acre  of  land  is  required  per  megawatt  of  generating  capacity  for 

power  plants. 
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TABLE  8-43 

ACRES  DISTURBED  AND  REVBGETATED  AS  A  RESULT  OF 
CUMULATIVE  COAL  DEVELOPMENT  AT  HIGH-LEVEL 


Activity 

1978-80 

1981-85 

1986-90 

Total 

Surface  mines 

3,280 

8,430 

13,490 

25,200 

Surface  mines  revegetafpri 

200 

3,280 

8,430 

11,910 

Powerline  rights-of 
way  disturbed 

1,880 

_ 

1,500 

3,380 

Powerline  rights-of 

way  revegetated  —         1,880  —      1,880 

Rjads  1/  2/  630  1,800  2,600      5,030 

Surface  mine  facilities 

and  related  rights-of-way  1/  700         1,200  —      1,900 

Underground  mines  and  related 
rights-of -^rfays  1/  3/ 

Power  plants  1/  8/ 

Railroads  1/  6/ 

Population  1/  7/ 

Total  disturbed  5/ 
Total  revegetated  4/ 
Total  permanently  removed 


1/  This  acreage  considered  permanently  raroved  from  production  for  the  time  frame 

of  tMs  report. 
2/  Includes  haul  roads,  access  roads,  and  coal  exploration  trails. 
3/  Does  not  include  sijbsidence. 

4/  Includes  acreage  revegetated  from  mine  and  powerline  distiorbance . 
5/  The  total  disturbed  acreage  includes  all  those  in  footnote  1/  and 

acres  disturbed  frcxn  surface  mines  and  powerlines. 
6/  There  are  18  acres  per  mile  required  for  construction  of  railroad  (150'  right- 

of  way) . 
7/  There  are  100  acres  required  per  1,000  population  increase. 
8/  One  acre  of  land  is  required  per  megawatt  of  generating  capacity  for  power  plants. 


620 

900 

100 

1,620 

~ 

380 

1,000 

1,380 

490 

500 

1,000 

1,990 

510 

2,550 

1,800 

4,860 

8,110 

15,760 

21,490 

45,360 

200 

5,160 

8,430 

13,790 

2,950 

7,330 

6,500 

16,780 
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Moon  Lake  Electric  Association 

This  company  plans  on  mining  coal  by  surface  and  \mderground 
methods  from  existing  federal  lease  C-023703,  and  two  PRLAs  located 
6  miles  northeast  of  Rangely,  Colorado.   This  operation  would  con- 
sist of  two  underground  mines,  with  mine  portals  being  constructed 
on  lease  C-023703  and  mining  advancing  into  and  undermining 
most  of  the  two  PRLAs.   It  is  assumed  that  the  surface  and  under- 
ground mines  would  not  be  put  into  operation  until  a  new  federal  leas- 
ing program  is  developed  and  a  competitive  lease  application  and/or  the 
two  PRLAs  are  issued.   Anticipated  production  includes  1.5  million 
tons  per  year  from  each  underground  mine  and  700,000  tons  per  year 
from  the  surface  mine,  totaling  3.7  million  tons  per  year.   No  date 
for  mine  start-up  has  been  established.   These  mines  would  produce 
coal  for  Moon  Lake  Electric  Association's  planned  Rangely  Power 
Plant.   Production  from  the  existing  lease  and  the  two  PRLAs  are 
included  in  the  high-level  production  figures. 


Utah  International  Inc. 

Utah  International  Inc.  plans  on  mining  coal  by  surface  and 
underground  methods  from  existing  federal  lease  C-0123476,  a  PRLA, 
and  state  lands.   This  operation  would  be  located  approximately  7 
miles  west  of  the  town  of  Axial,  Colorado,  via  local  roads.   It  is 
assumed  that  the  existing  lease  would  not  be  developed  until  the 
federal  leasing  program  is  revised  and  the  PRLA  is  issued.   The  sur- 
face mine  would  extract  the  six  upper  seams  and  their  splits  (seams 
J  through  0) ,  producing  2  million  tons  per  year.   The  underground  mine 
would  develop  the  G  seam,  producing  about  1.5  million  tons  per  year. 
Anticipated  mine  life  is  30  years. 


Preference  Right  Lease  Areas  and  Federal  Areas  of  Interest 

Production  from  preference  right  lease  areas  would  arise  from 
approximately  seven  mines.   This  includes  one  surface  and  six  under- 
ground mines.   Approximately  nine  mines  are  anticipated  to  be  developed 
in  the  Federal  Areas  of  Interest,  most  of  which  will  be  surface  mines. 
Approximate  production,  acres  disturbed,  and  other  associated  information 
is  shown  in  Table  8-44  for  these  areas. 


Non  Coal-Related  Development 

No  proposals  are  on  record  for  non-coal  related  development 
other  than  that  discussed  in  the  mid- level  scenario. 


Coal-Related  Development 

For    the  purpose   of    this   study.    Moon  Lake   Electric  Association's 
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planned  Rangely  Power  Plant  northeast  of  Rangely,  Colorado,  is 
included  in  the  high-level  1990  time  period.   The  generating  capacity 
would  be  in  the  250-1,000  megawatt  range,  depending  on  the  market. 
It  is  assumed  that  this  installation  would  have  a  1,000  megawatt 
capacity.   At  maximum  output,  this  plant  would  use  3.7  million  tons 
of  coal,  which  would  be  produced  by  Moon  Lake's  planned  underground 
and  surface  mines  discussed  earlier.   This  additional  generating 
capacity  would  increase  the  1990  total  power  plant  capacity  of  north- 
west Colorado  to  2,590  megawatts.   Unit  3  of  the  Craig  Power  Plant 
(380  megawatts)  is  also  included  in  the  high-level  projections. 

Allowing  for  development  of  new  federal  coal  at  a  practicable 
rate  could  result  in  a  full,  high-level  production  rate  of  56.5 
million  tons  per  year  by  1990.   A  breakdown  of  the  distribution  of 
this  production  is  listed  below. 

42.25     million  tons  shipped  out  of  study  area  by 
railroad 

7.60     million  tons  used  for  electrical  generation  at 
Hayden  Power  Plant  (2  units) ,  Craig  Power  Plant 
(3  units) ,  and  Rangely  Power  Plant  (1  unit) 

1.50     million  tons  for  domestic  use 

5.15     million  tons,  which  represent  a  10  percent  increase 
in  domestic  and  electrical  use  for  unforseen  changes 


56.50     million  tons 

As  shown  in  Table  8-41,  coal  production  of  56.5  million  tons  is 
approached  in  1990.   Production  projections  for  1980  are  20,755,000 
tons,  with  43,200,000  tons  mined  in  1985. 


8-91 


GEOLOGIC  SETTING 


Topography 

Long-term  developments  such  as  mine  buildings  and  shop  facilities, 
railroads,  and  housing  developments  would  cause  minor  alterations  to  the 
topography  in  coal  mining  areas  (southwest  Routt  County,  southeast  Moffat 
County,  the  area  north  of  Rangely  and  the  area  northeast  of  Meeker)  and 
areas  of  population  growth  such  as  Meeker,  Rangely,  Craig,  Hayden,  and 
Steamboat  Springs.   These  changes  are  considered  permanent  for  the  time 
frame  of  this  report.   These  disturbances  would  affect  2,950  acres  by 
1980,  an  additional  7,330  acres  by  1985,  and  an  additional  6,500  acres  by 
1990  for  a  total  of  16,780  acres  permanently  disturbed  by  1990.   Of  this 
acreage,  1,350  acres  would  be  disturbed  due  to  the  additional  development 
of  federal  coal  by  1980,  an  additional  5,155  acres  by  1985,  and  an  ad- 
ditional 5,715  acres  by  1990  for  a  total  of  12,220  acres  permanently  dis- 
turbed by  1990. 

Mining  would  result  in  temporary  disturbances  to  the  topography  in 
the  areas  of  coal  mining.   The  nature  of  these  disturbances  during 
mining  and  after  reclamation  are  described  in  Chapter  4,  Topography. 
Temporary  disturbance  would  occur  over  5,160  acres  by  1980,  an  additional 
8,430  acres  by  1985,  and  an  additional  14,990  acres  by  1990  for  a 
total  of  28,580  acres.   Temporary  disturbances  of  surface  area  due 
to  the  additional  development  of  federal  coal  would  be  470  acres  by 
1980,  an  additional  3,150  acres  by  1985,  and  an  additional  10,160  acres 
by  1990  for  a  total  of  13,780  acres. 

Subsidence  and  related  earth  fractures,  including  a  general  lowering 
of  the  surface,  opening  of  tension  cracks,  and  formation  of  compression 
features  such  as  fracture  bulges  and  small  anticlines,  may  occur  above 
underground  mines  as  a  result  of  the  removal  of  one  or  more  coal  beds. 
For  further  discussion  of  subsidence,  see  Chapter  4,  Topography. 

In  the  absence  of  specific  mining  plans,  the  magnitude  of  subsidence- 
related  impacts  and  the  area  affected  cannot  be  determined.   Most  underground 
mining  in  the  study  area  would  utilize  continuous  underground  room  and 
pillar  methods  (Table  1-1)  .   Siobsidence  in  conjunction  with  the  room 
and  pillar  method  is  expected  to  be  minimal.   Some  tension  cracks 
would  probably  reach  the  surface,  but  no  significant  lowering  of 
the  surface  during  or  following  mining  should  occur.   Siobsidence  as 
a  result  of  the  longwall  method,  which  removes  large  blocks  of  coal 
and  encourages  roof  collapse  in  the  mined-out  areas,  may  reach  a 
few  tens  of  feet,  but  should  average  less  than  10  feet.   Relatively 
limited  use  of  the  longwall  method  is  planned. 

So  far  as  could  be  deterinined,  possible  subsidence  and  related 
fracturing  as  a  result  of  cumulative  development  at  high-level  would 
jeopardize  no  existing  structures  or  public  roadways.   Any  changes  in 
topography  should  be  subtle  and  have  minimal  effect  on  surface  drainage. 
Cracks  should  fill  rapidly  with  debris  and  sediment  and  should  present  no 
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greater  hazard  to  wildlife  than  existing  steep-sided  gullies  or  arroyos. 
The  effects  of  siibsidence  on  ground-water  are  described  in  Water  Resources. 


Paleontology 

Impacts  to  paleonto logical  resources  would  consist  of  losses  of  plant, 
invertebrate,  and  vertebrate  fossil  materials  for  scientific  research, 
public  education  (interpretive  programs) ,  and  to  other  values.   Losses 
would  result  from  destruction,  disturbance,  or  removal  of  fossil  materials 
as  a  result  of  coal  mining  activities,  unauthorized  collection,  and  van- 
dalism.  Theoretically,  the  larger  acreage  disturbed  at  high-level 
than  at  mid-  or  low- level  development  would  suggest  that  there  would 
be  greater  losses  to  paleontological  resources,  but  no  data  on  the 
concentration  and  sensitivity  of  such  resources  exists  so  any  asses- 
sment of  loss  is  impossible. 

A  beneficial  impact  of  development  would  be  the  exposure  of  fossil 
materials  for  scientific  examination  and  collection  which  otherwise  may 
never  have  occurred  except  as  a  result  of  overburden  clearance  and  ex- 
cavation . 

Losses  of  paleontological  materials  due  to  unauthorized  collecting 
and  vandalism  would  increase  as  population  increases,  but  no  data  exists 
to  correlate  losses  with  general  population  increase. 

Losses  to  paleontological  values  due  to  coal-related  operations 
would  occur  especially  in  the  vertebrate  fossil-bearing  formations  in 
areas  of  coal  development.   These  values  are  mammalian  and  other  verte- 
brate fossils  of  the  Wasatch  and  Fort  Union  Formations  5  to  10  miles 
west  of  Craig,  Colorado;  of  the  Fort  Union  and  Lance  Formations  10  miles 
northeast  of  Craig,  and  other  unspecified  vertebrate  fossils  of  the 
Bridger  Formation  5  to  10  miles  south  of  Craig. 
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MINERAL  RESOURCES 


The  major  impact  to  mineral  resources  would  be  the  removal  of  a 
cumulative  total  449  million  tons  of  coal  from  the  study  area  by  1990. 
Coal  production  in  the  study  area  would  be  20.8  million  tons  per  year 
by  1980,  43.2  million  tons  per  year  by  1985,  and  56.3  million  tons  per 
year  by  1990.   This  represents  1.2  percent  of  the  38  billion  tons  of 
measured,  indicated,  and  inferred  coal  reserves  in  the  study  area 
(Landis  1959) .   Development  of  additional  federal  coal  at  high-level  would 
account  for  224  million  tons  of  the  total  coal  mined  by  1990.   Coal 
production  from  the  development  of  additional  federal  coal  would  be 
4.2  million  tons  per  year  by  1980,  25.0  million  tons  per  year  by  1985, 
and  40.4  million  tons  per  year  by  1990. 

Approximately  207  million  tons  of  coal  would  not  be  recovered  be- 
cause of  losses  inherent  in  the  method  used  to  extract  the  coal.   Approx- 
imately 128  million  tons  of  this  unrecovered  coal  would  be  due  to 
additional  development  of  federal  coal  at  high-level.   Underground  mining 
would  recover  approximately  50  percent  of  the  economically  minable  coal, 
surface  mining  methods  approximately  90  percent  of  the  economically 
minable  coal. 
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WATER  RESOURCES 


Impacts  stemming  from  ciomulative  development  at  high-level 
should  be  the  same  in  kind  as  those  described  in  Chapter  4  but 
larger  in  proportion  to  the  increment  of  coal  production  over  cum- 
ulative mid- level  rates. 


Ground  Water 

The  approximate  areal  extent  of  aquifers  that  would  be  removed 
under  cumulative  high-level  coal  development  during  the  time  frames 
indicated  in  this  report  is  svimmarized  in  Table  8-45. 


TABLE  8-45 
AQUIFERS  DISTURBED 


Resource 


1978-80    1980-85    1986-90 


1978-90 


Approximate  area  of  aquifers 
removed  at  cumulative  high- 
level  development  in  square 
miles  (sq-mi) 


7.6 


25.0 


41.6 


74.2 


Percent  of  total  coal  area  dis- 
turbed 0.8       2.5       4.1 

Percent  of  study  area  disturbed      0.09      0.03      0.5 


7.4 
0.8 


Approximate  area  of  aquifers  re- 
moved for  development  of  additional 
federal  coal  (sq-mi) 


1.2 


10.9 


28.1 


40.2 


The  above  tabulation  shows  that  cumulative  development  at  high- 
level  would  remove  about  0.8  percent  of  the  shallow  ground-water 
aquifers  in  the  study  area  by  1990. 

The  total  area  disturbed  at  c\amulative  high-level  production  is 
small  compared  to  the  size  of  the  study  area.   No  significant  impact  on 
the  regional  ground-water  system  is  expected.   Local  impacts  would  be 
the  same  as  described  in  Chapter  4,  only  more  areas  would  be  adversely 
affected. 


Surface  Water 

All  natural  stream  channels  would  be  altered  or  removed  within 
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areas  disturbed  by  cumulative  high-level  coal  development.   The  percentage 
of  stream  channels  affected  during  the  time  frames  indicated  in  this 
report  are  as  follows: 


TABLE  8-46 


NATURAL  STREAM  CHANNELS  DISTURBED 


Resource 


1978-80 


1981-85    1986-90    1978-90 


Approximate  total  surface  area 
disturbed  at  cumulative  high- 
level  development  (sq-mi) 


12.7 


24.6 


33.6 


70.9 


Percent  of  total  coal  area  in  which 

stream  channels  would  be  altered 

or  removed  1 . 3 


2.4 


3.4 


7.1 


Percent  of  study  area  in  which 
stream  channels  would  be  altered 
or  removed 


0.14 


0.28 


0.38 


0.80 


Approximate  total  surface  area 
disturbed  for  development  of 
additional  federal  coal  (sq-mi) 


2.9 


13.0 


24.8 


40.7 


Although  stream  channels  would  be  altered  or  removed  from  70.9  square 
miles,  only  0.80  percent  of  the  entire  study  area  would  be  disturbed, 
which  should  not  significantly  impact  the  regional  surface-water  system. 
Development  of  additional  federal  coal  would  account  for  40.7  square  miles 
of  this.   Local  impacts  related  to  alteration  or  removal  of  stream  channels 
should  be  similar  to  those  occurring  under  mid- level  development. 

Consumptive  use  of  water  by  mining-related  activities  at  cum- 
ulative development  at  high-level  (Table  8-48)  is  summarized  in 
Table  8-47. 

Degradation  in  water  quality  from  leaching  of  replaced  spoil 
materials  would  probably  have  essentially  the  same  local  effects  as 
at  low- level.  About  95  percent  more  area  would  be  impacted,  however. 
Dissolved  solids  load  in  the  Yampa  River  from  this  source  is  expected 
to  be  increased  about  0.2  percent  due  to  additional  federal  coal  by 
1980,  about  1.5  percent  by  1985,  and  about  2.3  percent  by  1990.   The 
increase  probably  could  not  be  measured  by  nomnal  sampling  methods. 

The  estimated  increase  in  dissolved  solids  concentration  in  the 
Yampa  and  Colorado  Rivers  from  mining  and  related  activities  at  cumulative 
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TABLE  8-47 

WATER  USE  BY  MINING- RELATED  ACTIVITES  AT 
CUMULATIVE  DEVELOPMENT  AT  HIGH-LEVEL 


1980        1985        1990 


Consumptive  use  (ac-ft)  19,600       27,700      44,000 

Percent  of  runoff  from  report 

area  1.2         1.6        2.6 

Percent  increase  in  consumptive  use 

due  to  development  of  additional 

federal  coal  2  42        127 


high-level  development  (Table  8-48)  is  summarized  in  Table  8-49.   The 
higher  concentrations  of  dissolved  solids  should  have  no  significant 
impact  on  aquatic  biology,  consumptive  uses  or  water- treatment  facilities 
within  the  study  area.   The  additional  dissolved  solids  load  would 
seriously  impact  the  Colorado  River,  however,  because  this  load  cur- 
rently exceeds  desirable  limits. 

Interruption  of  premining  ground-water  flow  by  dewatering  of 
mines  and  by  modification  of  flow  patterns  by  replaced  spoil  materials 
would  tend  to  lower  water  levels  in  wells  adjacent  to  mines  and  dry 
up  some  springs.   These  effects,  however,  should  be  local  and  generally 
short-term.   The  top  of  the  zone  of  saturation  should  return  to  ap- 
proximate premining  levels  following  completion  of  mining.   Restoration 
of  locally  perched  ground-water  conditions,  however,  would  be  difficult 
and  probably  would  be  only  partially  effective  in  reestablishing  pre- 
mining conditions.   As  a  result,  some  springs  may  be  permanently  lost. 
Although  no  complete  inventory  of  wells  and  springs  is  available  for 
the  study  area,  cumulative  development  at  high-level  would  probably 
adversely  impact  no  more  than  1  percent  of  existing  water  supplies. 

Degradation  in  water  quality  would  occur  from  leaching  of  re- 
placed spoil  materials  in  surface-mined  areas  and  from  intercirculation 
of  ground  waters  between  aquifers  connected  by  permeable  spoil  materials 
or  by  vertical  fracturing  associated  with  underground  mining.   The 
effects  would  be  long  term  and  probably  would  increase  dissolved 
solids  concentrations  locally  to  about  2,500  to  3,000  mg/1.   This 
water  would  be  suitable  for  use  by  livestock  and  wildlife,  but  is  not 
recommended  for  domestic  use.   Dissolved  solids  load  in  the  Yampa  River 
from  this  source  would  probably  increase  from  about  11,000  tons/year 
in  1980  to  about  18,000  tons/year  by  1990  as  a  result  of  cumulative  high- 
level  development.   Municipal  wastes,  coupled  with  the  above  sources  of 
pollution,  would  increase  the  weighted  average  of  dissolved  solids  in  the 
Yampa  River  by  about  5.4  percent  by  1990.   This  moderate  increase  should 
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TABLE  8-49 

INCREASES  IN  DISSOLVED  SOLIDS  IN  THE  YAMPA  AND  COLORADO  RIVERS 
FROM  DEVELOPMENT  OF  ADDITIONAL  FEDERAL  COAL  AT  HIGH-LEVEL 


1980 1985 1990 

Estimated  increase  in  dissolved 

solids  concentration  in  Yampa 

River  from  development  of  additional 

federal  coal  at  high-level  (mg/1)       0.6  5.4        11.5 

Percent  increase  in  dissolved 

solids  concentration  in  Yampa 

River  from  development  of  additional 

federal  coal  at  high-level  0.3  2.5         5.4 

Estimated  increase  in  dissolved 

solids  concentration  in  Colorado 

River  from  development  of  additional 

federal  coal  at  high-level  (mg/1)       0.1  1.3         3.0 

Percent  increase  in  dissolved 

solids  concentration  in  Colorado 

River  from  development  of  additional 

federal  coal  at  high-level  0.01  0.19        0.44 
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have  no  appreciable  impact  on  aquatic  biology,  consumptive  uses,  or  water 
treatment  facilities  within  the  study  area.   The  corresponding  increase 
in  dissolved  solids  concentration  in  the  Colorado  River  below  Hoover  Dam 
of  about  3.0  mg/1  by  1990  (Table  8-48) ,  however,  is  considered  to  be 
significant,  even  though  it  represents  an  increase  of  only  0.44  percent. 

Water  losses  from  interception  of  runoff  and  storage  of  water  in 
impoundments  and  sedimentation  ponds  would  be  minor,  probably  averaging 
less  than  0.05  percent  of  total  runoff  from  the  study  area.   Consumptive 
use  of  water  as  a  result  of  development  of  additional  federal  coal  at 
high-level  is  expected  to  reduce  total  water  yield  from  the  study  area 
by  about  0.03  percent  by  1980,  increasing  to  about  0.5  percent  by  1985, 
and  1.6  percent  by  1990  (Table  8-48) .   The  small  reduction  in  total 
runoff  as  a  result  of  cumulative  development  at  high-level  should 
have  no  significant  impact  on  the  study  area,  which  normally  produces 
runoff  far  in  excess  of  water  needs.   Local  water  rights  are  protected 
by  regulations  (Chapter  2,  Water  Resources).   Any  reduction  in  flow 
downstream  into  the  Colorado  River  system,  however,  would  reduce  the 
amount  of  water  available  to  the  water-deficient  Lower  Basin  States 
and  must  be  regarded  as  a  significant  impact  to  these  states. 

Estimated  sediment  yields  as  a  result  of  mining  and  associated 
activities  at  cumulative  high-level  development  are  listed  in  Tables  8-50, 
8-51,  and  8-52.   Results  indicate  that  sediment  yield  due  to  development 
of  additional  federal  coal  at  high-level  from  all  disturbed  areas  would 
be  larger  than  low- level  by  about  83  percent  during  1978-80,  about  146 
percent  during  1981-85,  and  about  470  percent  during  1986-90.   At 
cumulative  high-level  development,  the  net  increase  in  sediment  yield 
due  to  additional  development  of  federal  coal  for  1978-90  would  be 
about  37,700  tons.   If  all  this  sediment  were  to  enter  the  river  net 
and  move  downstream,  which  is  highly  unlikely,  the  sediment  load  in 
the  Yampa  River  would  increase  about  1.0  percent.   This  change  would  not 
be  measurable  by  standard  sampling  methods  and  should  have  no  effect 
on  aquatic  biology  or  consiomptive  uses  of  water.   Any  increases  in 
sedimentation  in  impoundments  on  the  Colorado  River  would  reduce  their 
useful  life  minimally  and  should  be  a  minor  impact. 
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AIR   QUALITY 


High-level   includes    impacts    caused  by   continued  development  of   all 
existing    coal   activities    (federal   and   non-federal)    in    the   study   area. 
It   also   includes    all   development  of    towns    and  other   activities    that  could 
occur   as   a   result  of  high-level    coal  development. 

Emissions  of  total  suspended  particulates  (TSP) ,  sulfur  dioxide  {SO2) , 
oxides  of  nitrogen  (NO  ) ,  carbon  monoxide  (CO) ,  and  non-methane  hydrocarbons 
(NMHC)  from  mines,  towns,  and  highways  were  determined  using  the  assumption 
and  methods  of  Chapter  4,  Air  Quality.   Emissions  from  major  point  sources 
modeled  for  high-level  were  obtained  from  the  same  data  sources  as  appear 
in  Chapter  4. 

Particulate  emissions  from  mining  of  coal  in  the  study  area  at  high- 
level  are  indicated  in  Table  8-53. 

Major  point  sources  modeled  for  high-level  include  those  sources 
listed  for  mid-level  plus  the  Rangley  Power  Plant,  Units  1-4  (Table  8-54) . 
Emissions  of  the  different  pollutants  are  shown  in  the  respective  tables. 

Emissions  from  the  towns  at  high-level  are  shown  in  Table  8-55. 

Region-wide  emissions  for  the  roads  modeled  for  high-level  are  shown 
in  Table  8-56.   The  road  segments  modeled  for  high-level  are  the  same 
segments  used  for  mid-level,  shown  on  Map  4-1. 

Emissions  from  railroads  serving  coal  mines  in  the  study  area  were 
not  quantified  or  modeled  because  such  emissions  would  be  intermittent 
and  impacts  would  be  expected  to  be  site-specific.   Fugitive  dust  emissions 
from  the  construction  of  additional  lines  should  be  small  and  have  no 
significant  effect  on  regional  TSP  concentrations. 

Oil  shale  tracts  C-a  and  C-b  are  in  the  White  River  Valley  dispersion 
sub- area.   Emissions  from  these  major  sources  would  not  interact  with 
emissions  from  coal-related  developments  in  the  study  area  and  therefore 
were  not  included  in  the  air  quality  modeling. 

There  are  no  proposals  for  uranium  mining,  development  of  oil  shale 
or  geothermal  resources  in  the  study  area  before  1990  so  consideration  of 
them  is  not  included  in  the  air  quality  modeling. 


Resultant  Air  Quality  and  Climate 

Air  quality  impacts  at  high-level  are  discussed  for  additional  develop- 
ment of  federal  coal  and  for  cumulative  development  and  associated  regional 
growth  for  1980,  1985,  and  1990.   Concentrations  of  pollutants  for  each 
case  are  compared  to  state  and  federal  air  quality  standards  and  to  es- 
tablished criteria  for  prevention  of  significant  deterioration  (PSD)  of 
air  quality. 
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TABLE  8-53 

PARTICULATE  EMISSIONS  FROM  MINING  OF  COAL  IN  THE 
STUDY  AREA  FOR  HIGH-LEVEL  (TONS/YEAR) 


1980 


1985 


1990 


All  mining 

Additional  development 
of  federal  coal 


16,819 


3,498 


24,452      27,488 


12,203      17,358 


TABLE  8-54 
EMISSIONS  FROM  THE  RANGELY  POWER  PLANT  (TONS/YEAR) 


Source 


Emissions 


Pollutant 


1980 


1985 


1990 


Unit  #1 


Particulates 
SO2 

NOx 
CO 


1,039 

4,157 

7,275 

435 


Unit  #2 


Particulates 

SO2 

NOx 
CO 


1,039 

4,157 

7,275 

437 


Unit  #3 


Particulates 

SO2 

NOx 
CO 


1,039 

4,157 

7,275 

437 


Unit  #4 


Particulates 

SO2 

NOx 
CO 


1,039 

4,157 

7,275 

437 
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TABLE  8-55 

POLLUTANT  EMISSIONS  FROM  TOWNS  IN  THE  STUDY  AREA 
FOR  CUMULATIVE  DEVELOPMENT  AT  HIGH-LEVEL  (TONS/YEAR) 


Town 


Pollutant 


1980 


1985 


1990 


Craig 


Steamboat  Springs 


Meeker 


Rangely 


Hayden 


Oak  Creek 


PM 
NOx 
CO 
NMHC 


PM 

NOx 
CO 

NMHC 

PM 

NOx 

CO 

NMHC 

PM 

NOx 

CO 

NMHC 

PM 

NOx 

CO 

NMHC 

PM 

NOx 
CO 

NMHC 


40 

95 

144 

319 

750 

1,141 

2,707 

6 

,347 

9,686 

518 

1 

,215 

1,855 

50 

91 

123 

361 

656 

886 

2,009 

3 

,669 

4,958 

471 

860 

1,162 

70 

144 

179 

459 

946 

1,168 

2,478 

5 

,114 

6,312 

544 

1 

,122 

1,385 

31 

69 

65 

199 

455 

437 

1,076 

2 

,458 

2,355 

236 

539 

518 

19 

48 

82 

138 

344 

591 

773 

1 

,926 

3,300 

181 

450 

773 

8 

18 

25 

54 

126 

182 

302 

708 

1,012 

72 

166 

237 
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Additional  Development  of  Federal  Coal 

Air  quality  impacts  analyzed  in  this  section  are  the  result  of 
emissions  from  additional  development  of  federal  coal  and  from  growth 
of  other  sources  of  air  pollution  induced  by  this  development.   These 
concentrations  do  not  include  baseline  levels  or  contributions  from 
other  activities. 

The  regional  impact  on  annual  TSP  concentrations  in  the  study  area 
would  extend  over  much  of  the  area,  particularly  by  1990.   Maps  8-8 
through  8-10  show  where  predicted  TSP  increases  would  occur.   A  large 
portion  of  the  study  area  would  experience  an  increase  of  1  ug/m^  or 
more  by  1990. 


TABLE  8-56 

VEHICULAR  EMISSIONS  FOR  ROADS  IN  THE  STUDY  AREA 
FOR  CUMULATIVE  DEVELOPMENT  AT  HIGH-LEVEL  (TONS/YEAR) 


PM NOjc CO NMHC 

1980  3,718        2,508     28,523     3,044 

1985  4,229        2,323     16,688     1,407 

1990  5,155        2,538     10,393       794 


Impacts  around  individual  mines  would  be  principally  due  to  mining 
activity  at  that  site.   TSP  increases  within  a  half  mile  of  larger  mines 
could  exceed  50-60  ug/m^ ,  but  would  decrease  rapidly  as  larger  particles 
settle  out.   TSP  increases  would  become  insignificant  at  distances  of 
3-4  miles  from  mines. 

Within  4^  miles  of  Craig,  annual  TSP  levels  would  rise  by  10  ug/m-^  by 
1990.   TSP  increases  close  to  Meeker  and  Steamboat  Springs  would  be  app- 
roximately 5  ug/m^  by  1990.   TSP  increases  very  close  to  specific  poll- 
utant sources  in  larger  towns  would  be  considerbly  higher  but  would  de- 
crease rapidly  with  distance  from  the  source. 

Annual  TSP  concentrations  along  roads  would  increase  approximately 
1-5  ug/m3  by  1985  due  to  increased  vehicular  traffic. 

Maximiam  24-hour  TSP  increases  would  be  approximately  200  ug/m^  within 
a  half  mile  of  larger  coal  mines.   Short-term  TSP  increases  within  4^ 
miles  of  Craig  would  be  near  35  ug/ior   by  1990.   Smaller  increases  would 
occur  around  other  towns  in  the  study  area. 

Because  fugitive  dust  emissions  from  coal  mining  activities  are  exempt 
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from  consideration  under  established  criteria  for  PSD,  there  would  be 
no  violations  of  Class  I  or  Class  II  PSD  criteria  for  TSP  in  the  study 
area  except  near  larger  towns. 

SO2  sources  attributable  to  additional  development  of  federal  coal 
include  the  Craig  Power  Plant,  Unit  3,  and  the  Rangely  Power  Plant, 
Units  1-4.   Annual  average  SO2  concentration  increases  of  1  ug/m^  would 
occur  over  several  sections  of  the  study  area  as  shown  on  Maps  8-11  and 
8-12.   Maximum  short-term  SO2  concentrations  for  Craig  Unit  3  would  be 
the  same  as  discussed  in  Chapter  4.   The  maximum  24-hour  and  3-hour  SO2 
concentrations  resulting  from  operation  of  the  Rangely  Power  Plant  Units 
1-4  would  be  34  ug/m^  and  262  ug/m-^ ,  respectively.   These  maximum  short- 
term  concentrations  would  occur  approximately  3  miles  downwind  from  the 
power  plant.   They  would  not  exceed  either  the  Class  I  or  Class  II  PSD 
criteria  for  SO2  anywhere  in  the  study  area. 

Regional  increases  of  NO2  are  shown  on  Maps  8-13  through  8-15.   A 
large  portion  of  the  study  area  would  experience  an  annual  increase  of 
1  ug/m-^  by  1990.   The  greatest  increases  would  be  near  towns.   From  1980 
to  1990,  NO2  concentrations  within  5  miles  of  Craig  would  increase  by  5 
to  15  ug/m^.   Smaller  increases  would  occur  around  other  towns  and  roads 
in  the  study  area.   Highest  concentrations  would  occur  very  close  to 
specific  sources  within  towns. 

Regional  carbon  monoxide  (CO)  concentration,  resulting  from  vehicular 
travel,  power  plants,  and  town  growth,  would  increase  by  45  ug/m^  (annual 
mean)  near  Meeker  and  Steamboat  Springs  and  by  150  ug/m-^  near  Craig  by 
1990.   Smaller  increases  would  occur  near  other  towns.   Maximum  8-hour 
and  1-hour  CO  increases  near  Craig  would  be  approximately  660  ug/m^  and 
1,080  ug/m^  by  1990.   Maximun  8-hour  and  1-hour  increases  along  roads 
would  be  approximately  45  ug/m^  and  75  ug/m^ ,  due  to  increases  in  vehicular 
traffic. 

Regional  non-methane  hydrocarbon  (NMHC)  concentrations  would  also 
be  closely  related  to  town  growth  in  the  study  area.   Maximum  3-hour 
increases  of  approximately  240  ug/m-^  would  occur  near  Craig  by  1990, 
with  increases  near  Meeker  and  Steamboat  Springs  of  approximately  160 
ug/m-^.   Along  roads,  3-hour  NMHC  concentrations  would  reach  100-150  ug/m^ 
by  1990. 


Impacts  of  Cumulative  Development  at  High-Level 

Impacts  of  cumulative  development  include  contributions  of  pollutants 
from  towns,  highways,  mines,  major  point  sources,  and  contributions  from 
rural  baseline  levels. 
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Annual  TSP  concentrations  are  shown  on  Maps  8-16  through  8-18. 
Concentrations  over  a  significant  portion  of  the  study  area  would  reach 
30  ug/m^  or  more  by  1980.   Concentrations  around  mines  would  be  the  same 
as  those  discussed  in  Chapter  4.   Levels  within  a  half  mile  of  larger 
mines  would  be  approximately  65  ug/m-^  by  1990,  decreasing  rapidly  until 
there  would  be  no  significant  impact,  at  approximately  3  miles  from  even 
larger  mines . 

Because  of  the  influence  of  roads  and  dispersion  conditions,  dis- 
tribution of  pollutants  would  vary  around  towns.   By  1990  annual  TSP 
concentrations  would  reach  40  ug/m3  at  a  distance  of  2  to  8  miles  around 
Craig  and  Ih   to  6  miles  around  Steamboat  Springs  and  Hayden. 

Annual  TSP  concentrations  close  to  larger  mines  would  probably  exceed 

both  the  Colorado  standard  of  45  ug/m-^  and  the  federal  primary  standard 

of  75  ug/m-^.   Even  the  Colorado  standard  would  not  be  exceeded  at  a  dis- 
tance of  a  mile  or  more  from  mines. 

Maximum  24-hour  TSP  concentrations  within  1  mile  of  the  larger  mines 
would  be  approximately  70  ug/m^ ,  but  concentrations  would  decrease  rapidly 
as  the  larger  particles  settle  out. 

Maximum  24-hour  TSP  concentrations  within  1^5  miles  of  Craig  and  Steam- 
boat Springs  would  be  approximately  170  ug/m-^  by  1990.   This  level  would 
exceed  the  Colorado  standard  of  160  ug/m  .   Concentrations  would  be  lower 
elsewhere.   Maximum  TSP  levels  would  probably  not  exceed  the  24-hour 
standard  at  a  distance  of  more  than  a  mile  and  a  half  from  larger  towns. 

Maximum  annual  SO2  concentrations  of  10  ug/m-^  (Maps  8-19  through  8-21) 
would  only  be  about  12  percent  of  the  federal  standard  of  80  ug/m-^ .   Maximum 
24-hour  and  3-hour  concentrations  for  the  Craig  and  Hayden  power  plants 
would  be  the  same  as  discussed  in  Chapter  4.   Maximum  24-hour  and  3-hour 
SOn  concentrations  for  the  Rangely  Power  Plant  would  be  approximately 
40  ug/m^  and  275  ug/m-^.   None  of  the  short-term  SO2  concentrations  would 
exceed  state  or  federal  standards. 

Annual  NO2  concentrations  are  shown  on  Maps  8-22  through  8-24.   The 

highest  concentrations,  25  and  30  ug/m-^ ,  would  occur  near  Steamboat  Springs 

and  Craig  in  1990  and  would  be  only  25  to  30  percent  of  the  federal  standard 
of  100  ug/m^. 

The  highest  CO  concentrations  would  occur  around  larger  towns  in  the 
study  area.   Within  1^  miles  of  Craig,  8-hour  concentrations  would  reach 
approximately  4,800  ug/m^  and  1-hour  concentrations  7,800  ug/m-^  by  1990. 
Levels  around  other  towns  in  the  study  area  would  be  smaller.   CO  concentra- 
tions would  not  exceed  air  quality  standards. 

The  3-hour  NMHC  standard  of  160  ug/m^  would  continue  to  be  exceeded 
because  of  the  high  existing  baseline  concentration  of  446  ug/rn-^ .   Con- 
centrations of  700-800  ug/m^  would  occur  close  to  Craig  by  1990,  with 
similar  concentrations  around  the  other  towns.   These  concentrations  would 
decrease  to  baseline  levels  at  8  to  10  miles  from  towns.   Concentrations 
along  major  roads  would  be  approximately  550-600  ug/m-^. 
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Except  near  mines,  towns,  and  major  point  sources,  annual  horizontal 
visibility  would  exceed  45  miles  about  50  percent  of  the  time.   Visibility 
close  to  larger  mines  would  decline  to  20-25  miles.   At  distances  of  1  to 
2  miles  from  most  mines,  annual  visibility  would  exceed  35  miles. 

Areas  of  reduced  visibility  would  also  occur  around  towns.   Visibility 
would  be  approximately  40  miles  at  distances  of  2  to  8  miles  around  Craig 
and  Ih   to  6  miles  around  Steamboat  Springs  and  Hayden. 

Short-term  visibility  near  larger  mines  could  be  as  low  as  7  miles 
at  distances  of  about  a  half  mile  from  the  mines,  but  this  low  visibility 
would  be  highly  localized.   In  many  cases,  reductions  in  visibility  around 
mines  would  not  be  apparent  because  lines  of  sight  would  be  obstructed  by 
canyons,  mountains,  and  other  complex  terrain  features. 

Short-term  visibility  of  12-13  miles  or  less  would  occur  within  IH 
miles  of  Craig  and  Steamboat  Springs  by  1990. 

The  climate  and  meteorology  of  the  study  area  would  not  be  significantly 
affected  at  high-level.   Temporary  loss  of  vegetation  around  mines  could 
decrease  slightly  the  amount  of  moisture  locally  available  for  formation 
of  thunderstorms  during  late  spring  and  early  summer.   However,  exposed 
soil  would  enhance  convective  heating,  which  contributes  significantly 
to  thunderstorm  formation,  but  this  effect  would  be  extremely  localized. 
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SOILS 


After  mitigation  by  federal  and  state  regulations,  residual  mining- 
and  related-soil  impacts  would  be  of  the  same  kind  for  high-level  as  for 
mid- level  (Chapter  4,  Impacts),  however,  surface  disturbance  and  permanently 
removed  acreage  would  be  greater.   There  would  be  some  permanent  loss 
of  soil  productivity,  loss  of  natural  soil  integrity,  potential  soil 
loss  and  mixing  from  unpredictable  wind  and  water  action,  soil  loss 
from  increased  recreation  demands,  and  short-term  reduction  in  soil  pro- 
ductivity. 

Surface  disturbance  from  cumulative  development  at  high-level  would 
be  8,110  acres  during  1978-80,  15,760  acres  during  1981-85,  and  21,490  acres 
during  1985-90,  totaling  45,360  acres.   Additional  federal  coal  at 
high-level  would  disturb  1,820  acres  during  1978-80,  8,305  acres 
during  1981-85,  and  15,875  acres  during  1986-90,  totaling  26,000  acres. 

Surface  mining  at  high-level  would  disturb  3,280  acres  during  1978-80, 
8,430  acres  during  1981-85,  and  13,490  acres  during  1986-90,  totaling 
25,200  acres.   Additional  federal  coal  at  high-level  would  disturb  470 
acres  during  1978-80,  3,150  acres  during  1981-85,  and  8,660  acres  during 
1986-90,  totaling  12,280  acres. 

Permanent  loss  of  soil  productivity  from  ancillary  development  (mine 
facilities,  power  plants,  railroads,  and  increased  urbanization)  at  high- 
level  would  affect  2,950  acres  during  1978-80,  7,330  acres  during  1981-85, 
and  6,500  acres  during  1986-90,  totaling  16,780  acres.   Of  this,  ad- 
ditional federal  coal  at  high-level  would  account  for  1,350  acres  during 
1978-80,  5,155  acres  during  1981-85,  and  5,715  acres  during  1986-90, 
totaling  12,220  acres. 

Loss  of  natural  soil  properties  and  creation  of  new  soil  complexes 
would  be  unavoidable  on  all  areas  disturbed.   The  nature  of  changes 
are  described  in  this  chapter,  Low-Level,  Soils  and  in  Chapter  4, 
Soils.   Soil  loss  and  mixing  by  wind  and  water  from  new  housing  developments 
and  other  urbanization  would  be  unmitigated,  totaling  4,850  acres  for  cum- 
ulative development  and  3,450  acres  for  additional  federal  coal  at  high-level 
by  1990.   The  amount  of  soil  loss  and  loss  of  soil  productivity  cannot  be 
predicted. 

Increases  in  off- road  vehicle  use  (see  Recreation)  due  to  population 
growth  would  result  in  localized  compacting  of  soil  and  destruction  of 
vegetation,  but  these  effects  are  not  quantifiable  for  the  study  area. 

Short-term  reduction  of  soil  productivity  would  result  from  surface 
mining  and  powerline  construction  until  those  areas  would  be  restored 
and  capable  of  supporting  vegetation  consistant  with  previous  land  use 
(see  Vegetation) .   Short-term  reduction  in  soil  productivity  at  high-level 
would  affect  5,150  acres  during  1978-80,  8,430  acres  during  1981-85,  and 
14,990  acres  during  1985-90,  totaling  28,580  acres.   Of  this,  additional 
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federal  coal  at  high-level  would  affect  470  acres  during  1978-80,  3,150 
acres  during  1981-85,  and  10,160  acres  during  1986-90,  totaling  13,780 
acres. 

All  impacts  discussed  for  high-level  development  would  be  unavoid- 
able and  adverse. 

Soil  disturbance  would  occur  around  areas  of  coal  development 
(southwest  Routt  County,  southeast  Moffat  County,  the  area  north  of 
Rangely,  and  the  area  northeast  of  Meeker)  and  areas  of  population 
growth  such  as  Meeker,  Craig,  Hayden,  and  Steamboat  Springs.   Soils 
affected  in  the  study  area  are  indicated  on  Map  1-3  (Appendix  C) , 
location  of  mines  for  high-level,  and  Foldout  8,  Appendix  B,  NWCCRES, 
General  Soil  Map.   Soil  association  descriptions  including  their  char- 
acteristics and  reclamation  potentials  appear  in  Table  2-21.   The  soil 
associations  expected  to  be  affected  at  high-level  coal  development 
are  #59,  #52,  #21,  and  #35.   The  characteristics  of  these  associations 
pertinent  to  impacts  in  the  study  area  are  described  in  Chapter  4, 
Soils. 

In  a  portion  of  the  coal  development  area  covered  by  soil  associ- 
ation #59,  which  is  a  good  source  of  topsoil,  steep  slopes  occur,  pro- 
hibiting topsoil  removal  or  requiring  slope  stabilizing  techniques  such 
as  mulching  if  the  landscape  is  returned  to  the  original  steep  topography. 
Soil  erosion  would  be  the  direct  result  of  excessive  slopes. 

The  finer  clay  fraction  of  soil  association  #21,  an  Aridisol,  and 
#62,  a  Mollisol,  could  present  erosion  problems  during  topsoil  removal, 
storage,  and  redistribution.   Clayey  textures  are  highly  susceptible  to 
water  and  wind  erosion.   To  avoid  excessive  erosion,  the  amount  of  exposed 
bare  soil  during  revegetation  and  topsoil  removal  must  be  limited  as  well 
as  establishing  a  quick,  protective,  vegetative  cover  on  stockpiles  and 
replaced  topsoil.   Clayey  soils  are  also  easily  compacted  by  heavy  equipment, 
decreasing  their  ability  to  hold  soil  moisture  and  thereby  diminishing  the 
amount  available  to  plants.   Overall,  soil  associations  #21  and  #62  have 
a  good  potential  for  reclamation,  providing  ail  precautions  are  taken  to 
overcome  -undesirable  effects  of  clayey  textures. 

Soil  association  #35,  an  Entisol,  has  a  good  potential  for  reclamation, 
except  for  its  limited  capacity  to  retain  moisture  during  Jxine  and  July. 
During  this  period,  retention  of  moisture  by  soils  is  important  to  survival 
of  vegetation. 

Overall  the  reclamation  potential  in  the  study  area  is  good, 
but  due  to  the  broad  soil  mapping  units,  mines  could  easily  be 
developed  on  inclusions  rather  than  on  the  major  soil  components  of 
the  study  area.   To  actually  quantify  impacts  in  any  specific  coal 
development  area,  a  detailed  soil  survey,  as  required  by  OSM  regulations, 
is  needed  to  complement  a  c\imulative  soil  association  analysis.   This 
would  be  necessary  to  further  identify  soil  types,  distribution,  physi- 
cal and  chemical  characteristics,  inclusions,  and  reclamation  potentials. 
A  detailed  soil  survey  would  provide  the  necessary  premining  guide  for 
identifying  undisturbed  soil  characteristics  to  aid  in  reclamation. 
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VEGETATION 


Development  of  coal  resources  at  high-level  would  cause  the  temporary 
disturbance  of  5,160  acres  of  vegetation  by  1980,  an  additional  8,430  acres 
by  1985,  and  an  additional  14,990  acres  by  1990,  totaling  28,580  acres. 
Of  this  acreage,  development  of  additional  federal  coal  would  temporarily 
disturb  470  acres  by  1980,  an  additional  3,150  acres  by  1985,  and  an 
additional  10,150  acres  by  1990,  totaling  13,780  acres. 

The  process  of  revegetation  of  the  above  disturbed  acreage  would  be 
expected  to  have  begun  on  200  acres  by  1980,  an  additional  5,160  acres  by 
1985,  and  an  additional  7,310  acres  by  1990,  totaling  12,670  acres  by  1990. 
Of  the  acreage,  revegetation  is  expected  to  have  begun  on  100  acres  of 
additional  federal  coal  lands  by  1980,  an  additional  470  acres  by  1985, 
and  an  additional  2,030  acres  by  1990,  totaling  2,600  by  1990. 

Development  of  coal  resources  along  with  ancillary  facilities  and 
housing  would  cause  the  permanent  loss  of  2,950  acres  of  vegetation  by 
1980,  an  additional  7,330  acres  by  1985,  and  an  additional  6,500  acres  by 
1990  for  a  total  of  16,780  acres.   Development  of  additional  federal  coal 
would  account  for  1,350  acres  of  the  permanent  loss  of  vegetation  by  1980, 
an  additional  5,155  acres  by  1985,  and  an  additional  5,715  acres  by  1990, 
totaling  12,220  acres.   These  acreages  and  types  of  vegetation  disturbance 
can  be  found  in  Tables  8-42  and  8-43. 

Disturbance  to  vegetation  would  be  expected  to  involve  the  following 
vegetative  types:   sagebrush,  50  percent  (1.03  percent  of  the  total  study 
area  (northwest  Colorado));  mountain  shrub,  19  percent  (1.31  percent  of  the 
study  area);  aspen,  9  percent  (1.5  percent  of  the  study  area);  creek 
bottom,  5  percent  (10.05  percent  of  the  study  area);  cropland,  11  percent 
(2.9  percent  of  the  study  area);  pinyon- juniper,  9  percent  (0.06  percent 
of  the  study  area) . 

A  direct  result  from  the  removal  of  vegetation  would  be  loss  of 
production  for  grazing  livestock  and  wildlife  (see  Domestic  Fauna) . 
Each  vegetative  type  is  calculated  as  having  a  certain  number  of  acres 
per  animal  unit  month  (AUM) .   The  sagebrush  type  has  8  acres  per  AUM, 
mountain  shrub  type  6  acres  per  AUM,  aspen  woodlands  type  3  acres  per 
AUM,  and  creek  bottom  type  1  acre  per  AUM. 

Loss  of  production  for  livestock  and  wildlife  would  mean  fewer 
numbers  of  each  in  the  areas  of  coal  development  which  would  be 
southwest  Routt  County,  southeast  Moffat  County,  the  area  north  of 
Rangely,  and  the  area  northeast  of  Meeker  in  Rio  Blanco  County.   This 
loss  of  production  could  be  significant  to  livestock  producers  whose 
operations  are  affected.   The  significance  to  an  individual  operator 
would  be  proportional  to  the  area  of  his  operation  lost  (see  Domestic  Fauna) 
The  impact  of  lost  production  to  wildlife  would  not  be  significant 
compared  to  the  total  wildlife  populations  of  the  study  area  (see  Wildlife) . 
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Total  removal  of  native  vegetation  from  an  area  would  result  in 
additional  impacts  on  the  vegetative  ecosystem,  more  fully  described 
in  Chapter  4,  Vegetation.   There  would  be  loss  of  a  diverse  vegetation 
capable  of  withstanding  climatic  extremes  and  utilizing  precipitation 
and  sunlight  throughout  the  growing  season.   There  would  also  be  a 
loss  of  the  present  vegetative  successional  stage.   This  simpler  vegetation 
would  be  more  susceptible  to  climatic  extremes  and  diseases.   Transplanting 
of  trees  and  shrubs  on  a  site  could  speed  the  establishment  of  a  more  diverse 
vegetative  ecosystem. 

Loss  of  soil  productivity  could  affect  the  time  needed  to  reestablish 
vegetative  ecosystems  which  may  take  20  to  50  years.   Current  reclamation 
practices  have  not  been  in  use  long  enough  to  determine  whether  a  sig- 
nificant number  of  native  plant  species  can  be  established  on  reshaped 
topsoil  spoils. 

With  the  loss  of  vegetation  on  the  site,  the  probability  of  increasing 
livestock  and  wildlife  numbers  on  adjacent  sites  is  high,  with  probable 
over  utilization  of  adjacent  sites.   Reclamation  could  reestablish  forage 
after  4  years,  however  (see  Domestic  Fauna) . 

Changes  in  ground  water  flows  which  may  result  from  mining  (see 
Water  Resources)  would  effect  vegetation.   Increases  near  the  surface 
would  increase  vigor  and  density  of  vegetation  while  a  loss  may  have 
the  opposite  effect.   Where  this  would  cannot  be  predicted  but  it 
would  be  limited  to  the  area  of  coal  development  and  is  not  expected 
to  be  significant. 

Changes  in  surface  water  flows  would  be  limited  to  the  area  of  coal 
development  and  are  not  expected  to  be  significant  to  vegetation. 


Threatened  and  Endangered  Species 

Vegetation  has  not  been  studied  in  sufficient  depth  to  determine 
locations  of  threatened  or  endangered  species  within  the  study  area. 
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ANIMALS 


Wildlife 

Impacts  from  high-level  coal  development  and  ancillary  activities 
would  have  adverse  effects  on  wildlife  habitat  and  species  in  the 
study  area.   All  of  the  wildlife  species  in  the  area  would  be  impacted 
from  the  permanent  loss  of  habitat  resulting  from  new  roads,  power  plants, 
railroads,  and  construction  of  housing  to  accommodate  population  growth. 
There  would  be  2,950  acres  of  habitat  permanently  removed  by  1980,  10,280 
acres  by  1985,  and  16,780  acres  by  1990.   In  addition  to  the  permanently 
lost  acreage,  there  would  be  a  temporary  disturbance  of  5,160  acres  by 
1980,  13,590  acres  by  1985,  and  28,580  acres  by  1990  from  powerline 
construction  and  surface  mining. 

Portions  of  the  area  would  be  revegetated,  but  by  1990  none  of  the 
areas  would  be  considered  at  carrying  capacities  comparable  to  existing 
wildlife  habitat  communities  (see  Chapter  4,  Wildlife) .   Every  species 
of  terrestrial  fauna  in  the  study  area,  listed  in  Appendix  D  (NWCCRES) , 
would  be  affected  by  loss  of  habitat.  The  degree  of  impact  would  depend 
on  the  adaptability  of  the  species  involved  and  their  mobility.   Because 
of  a  lack  of  species  density  and  composition  data  for  the  majority  of 
wildlife  species  it  is  impossible  to  adequately  estimate  the  reduction  in 
carrying  capacity  for  most  non-game  species  that  would  result  from  high- 
level  coal  development.   Those  species  closely  associated  with  sagebrush 
and  mountain  shrub  habitat  types  would  be  the  most  severely  impacted  by 
coal  development  while  species  associated  with  grasslands  would  be  adversely 
impacted  during  mining  but  beneficially  impacted  after  revegetation  (Appendix 
D,  NWCCRES). 

Permanently  lost  habitat  would  have  the  most  significant  impact 
on  game  species  such  as  elk,  mule  deer,  antelope,  and  sage  grouse  (Table 
8-53) .   Most  of  the  loss  would  accrue  to  the  sagebrush,  mountain  shrub, 
and  aspen  habitat  types,  which  constitute  deer  and  elk  winter  range. 
This  loss  would  be  11,460  acres,  only  0.40  percent  of  this  habitat  in  the 
entire  study  area.   Permanent  loss  of  habitat  would  probably  result  in 
the  loss  of  some  wildlife  (see  Table  8-53,  footnote  2) .   This  loss  would  not 
be  significant;  it  would  be  small  compared  to  the  number  of  animals 
lost  each  year  to  car-animal  collisions  between  Craig  and  the  Wyoming 
border.   Elk  and  antelope  would  be  displaced  to  surrounding  areas. 
There  would  be  a  loss  of  some  mule  deer,  since  the  population  is  near 
carrying  capacity  on  habitat  sites.   Some  sage  grouse  would  also  be 
lost,  since  the  loss  of  habitat  would  result  in  destruction  of  strutting 
grounds,  which  are  critical  for  production. 

These  species  should  be  absorbed  by  the  surrounding  range.   Winter 
range  for  elk,  mule  deer,  and  antelope  is  critical  habitat.   Their  winter 
range  contains  sagebrush,  mountain  shrub,  and  aspen  types.   These  types 
make  up  about  30,980  acres  of  45,360  total  acres  that  would  be  disturbed 
by  mining.   This  30,980  acres  is  about  one  percent  of  the  total 
sagebrush,  mountain  shrub,  and  aspen  types  available  to  these  animals  in 
the  study  area. 
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Sage  grouse  losses  would  probably  be  permanent  because  of  the  loss  of 
strutting  grounds,  which  are  critical  to  their  survival. 

Legal  and  illegal  hunting  pressure  would  be  expected  to  increase  with 
the  influx  in  the  local  human  population. 

Animal  harassment  would  be  expected  to  increase  as  more  people  spend 
their  leisure  time  in  the  country,  either  on  the  roads  or  in  off-road 
vehicles,  mainly  snowmobiles.   As  a  result  of  high-level  development,  big 
game  road  kills  in  the  study  area  would  be  1,056  animals  per  year  by  1980, 
1,300  per  year  by  1985,  and  2,300  per  year  by  1990.   Despite  this  increase, 
and  loss  of  species  from  habitat  disruption  and  harassment,  losses  due  to 
development  at  high-level  would  not  be  significant  compared  to  total  wildlife 
populations . 

Many  smaller  animals  would  be  destroyed  during  mining,  road  and 
railroad  construction,  and  building  of  homes,  schools,  power  plants, 
etc.   The  larger  and  more  mobile  species  such  as  deer,  elk,  coyote, 
and  grouse  and  other  birds  would  be  able  to  move  onto  adjacent  lands. 
Many  of  the  displaced  animals  eventually  could  be  lost  as  the  total 
population  would  begin  to  adjust  to  the  carrying  capacity  of  the  species' 
habitat  and  as  animals  displaced  into  unfamiliar  territories  would 
become  more  vulnerable  to  predation  than  within  their  home  ranges.   The 
displacement  could  result  in  a  loss  of  30  to  50  percent  of  the  displaced 
individuals  depending  on  species  and  carrying  capacity. 

Food  and  cover  shortages  as  well  as  spread  of  disease  and  parasites 
would  also  increase  as  population  densities  became  greater. 

Impacts  on  wildlife  related  to  the  increased  noise  level,  especially 
around  the  mine  area,  could  alter  feeding  and  movement  patterns  for  a 
variety  of  species. 

Degradation  of  surface  water  would  adversely  impact  terrestrial 
wildlife,  by  degrading  the  habitat  of  invertebrates,  a  major  food  item 
of  a  variety  of  terrestrial  wildlife. 

Fences  which  would  be  constructed  on  private  lands  may  not  meet 
BLM  Manual  1737  specifications  and  may  account  for  the  loss  of  some 
wildlife  species.   These  specifications  should  mitigate  approximately 
90  percent  of  the  fence  kill  loss. 

Losses  of  individuals  from  high-level  development  would  not  be 
significant  compared  to  the  total  population  of  these  wildlife  species  in 
the  study  area.   For  example,  the  loss  of  180  deer  by  1990  averages  15 
deer  lost  per  year  from  1978  to  1990.   These  180  deer  represent  30  percent 
of  the  560  deer  displaced  by  1990.   This  is  not  significant  compared  to 
losses  from  disease,  old  age,  hunting,  poaching,  harassment,  and  animal- 
vehicle  collisions.   Significance  of  the  losses  of  elk,  antelope,  and 
sage  grouse  is  even  smaller. 
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Threatened  and  Endangered  Species 

Threatened  and  endangered  species  would  not  be  affected  by  ad- 
ditional development  of  federal  coal  at  high-level.   Six  species  of  en- 
dangered wildlife  are  known  or  believed  to  inhabit  the  study  area. 
Four  of  the  species  are  on  the  U.S.  Department  of  the  Interior's  list 
of  endangered  fauna.   These  are  the  American  peregrine  falcon  (Falco 
peregrinus) ,  the  black- footed  ferret  (Mustela  nigripes) ,  the  whooping 
crane  (Grus  americana) ,  and  the  bald  eagle  (Haliacetus  leucoephalus) . 
The  other  two,  the  river  otter  (Lutra  canadensis)  and  the  greater 
sandhill  crane  (Grus  canadensis  tabida)  are  on  the  State  of  Colorado's 
endangered  fauna  list. 
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Domestic  Fauna 

With  the  increased  vehicle  traffic  discussed  in  the  Transportation  Networks 
section  of  Chapter  8,  high-level,  loss  of  livestock  would  increase.   The 
loss  of  an  animal  represents  an  economic  loss  to  the  owner.   In  the  study 
area  as  a  whole,  these  losses  are  not  expected  to  be  significant.   Accidential 
animal  deaths  would  also  be  more  likely  from  hunting-related  activities. 
Rustling  of  livestock  and  damage  to  fences  and  other  range  improvement 
facilities  would  probably  result  from  increases  in  human  population  and 
use  of  the  region.   There  are  no  estimates  of  these  increases  available, 
however,  they  are  not  expected  to  be  significant. 

Loss  of  vegetative  production  would  decrease  the  numbers  of  livestock 
that  could  be  grazed  in  the  areas  of  coal  mining.   These  areas  are  southwest 
Routt  County,  southeast  Moffat  County,  the  area  north  of  Rangely,  and  the  area 
northeast  of  Meeker  in  Rio  Blanco  County. 

Temporary  disturbance  of  vegetation  would  result  in  a  loss  of  vegetative 
production.   A  period  of  approximately  4  years  following  the  time  of 
disturbance  would  occur  before  reclamation  would  have  progressed  sufficiently 
to  permit  grazing.   The  temporary  disturbance  to  vegetation  which  would 
occur  by  1980  would  result  in  an  eventual  loss  of  3,600  AUMs ,  the  additional 
disturbance  to  vegetation  occurring  by  1985  would  result  in  a  loss  of  5,880 
AUMs,  and  the  disturbance  to  vegetation  by  1990  would  result  in  10,450  AUMs 
lost,  totaling  19,930  AUMs  (Table  8-54) .   Of  this,  development  of 
additional  federal  coal  would  cause  a  loss  of  330  AUMs  by  1980, 
2,200  AUMs  by  1985,  and  7,080  AUMs  by  1990,  totaling  9,610  AUMs. 

The  pennanent  loss  of  production  resulting  from  the  permanent  loss 
of  vegetation  would  be  510  AUMs  per  year  by  1980,  1,280  AUMs  per  year  by 
1985,  and  1,130  AUMs  per  year  by  1990  (Table  8-54).   Of  this,  high-level 
additional  federal  coal  would  cause  a  loss  of  240  AUMs  per  year  by  1980, 
900  AUMs  per  year  by  1985,  and  1,000  AUMs  per  year  by  1990. 

The  resulting  decrease  in  livestock  numbers  could  be  significant  to  an 
individual  livestock  operator.   This  cannot  be  determined  until  future 
coal  leasing  boundaries  are  proposed  once  a  new  federal  leasing  program 
is  developed.   For  further  discussion  of  economic  impacts  to  livestock 
operations,  see  the  Socio-Economic  section.  Chapter  8,  high-level. 

Changes  in  surface  water  and  ground  water,  discussed  under  Water 
Resources,  could  have  an  effect  on  livestock  distribution  near  areas  of 
coal  development.   The  loss  of  small  impoundments  of  water  or  water  flow 
from  wells  supplying  livestock  could  cause  a  reduction  in  niombers  of 
livestock  that  could  be  supported  in  a  given  area.   Due  to  the  unpredictable 
nature  of  impacts  to  these  water  supplies,  it  is  not  known  if  there  will 
be  a  significant  impact  to  livestock  operations.   Effects  of  ground-water 
on  vegetation  are  not  expected  to  be  significant  to  livestock. 
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TABLE  8-54 

LOSS  OF  VEGETATION  PRODUCTION 
AT  HIGH-LEVEL  (IN  AUMs) 


Type  of  loss 1980 1985 1990 

Temporary  (all  coal-related 

development)  3,600  5,880     10,450 

Increment  due  to  additional 

development  of  federal  coal  330  2,200      7,080 

Permanent  annual  production 

(all  coal-related  development)         510  1,280      1,130 

Peinnanent  annual  production 
(additional  development  of 
federal  coal)  240  900      1,000 
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Aquatic  Biology 

As  new  coal  development  takes  place  in  the  study  area  minor  adverse 
impacts  to  aquatic  biology  would  result  from  population  growth  and 
developments  ancillary  to  coal  such  as  housing  developments,  power 
plants,  and  railroads.   Developments  at  high-level  would  result  in 
a  permanent  loss  of  aquatic  habitat  due  to  disturbance  of  land  -  175  acres 
by  1980,  615  acres  by  1985,  and  1,000  acres  by  1990.   Disturbance  due  to 
development  of  additional  federal  coal  would  be  70  acres  by  1980,  390 
acres  by  1985,  and  730  acres  by  1990.   Destruction  of  habitat  from 
accompanying  increases  in  stream  sedimentation  during  construction  of 
roads,  power  plants,  railroads,  and  housing  developments  would  be  local- 
ized and  short-term. 

Population  growth  would  result  in  water  treatment  facilities  being 
progressively  overloaded  and  therefore  water  quality  being  degraded  below 
population  centers.   This  degradation  of  water  quality  would  be  long-term 
and  would  occur  principally  below  Craig,  Hayden,  Steamboat  Springs,  and 
Oak  Creek  on  the  Yampa  River  and  below  Meeker  and  Rangley  on  the  White  River. 
This  impact  cannot  be  quantified  because  it  cannot  be  predicted  exactly  what 
types  of  facilities  would  be  constructed  to  treat  waste. 

Loss  of  aquatic  habitat  would  also  occur  due  to  developments  along 
perennial  streams  and  increases  in  agriculture-related  activities.   Con- 
struction of  housing  along  streams  would  claim  cumulatively  about  30  acres 
of  aquatic  habitat  permanently  by  1980,  185  acres  by  1985,  and  290  acres 
by  1990.   Of  this  total,  25  acres  would  be  attributable  to  development  of 
additional  federal  coal  by  1980,  115  acres  by  1985,  and  210  acres  by  1990. 
As  a  result  of  land  being  disturbed  for  new  housing,  there  would  be  more 
concentrated  use  of  aquatic  habitat  in  adjacent  areas.   Population  growth 
would  also  create  a  direct  loss  of  habitat  from  increases  in  agriculture- 
related  activities.   As  more  cropland  would  be  created  for  farming, 
domestic  animals  would  damage  already  limited  riparian  habitat. 

The  multiple  impacts  of  population  growth  on  fisheries  are  not 
expected  to  be  of  any  significance,  however.   Areas  that  would  be 
principally  impacted  do  not  have  blue  ribbon  trout  fisheries.   Also, 
increases  in  sport  fishing  attributable  to  new  population  would  not 
greatly  affect  these  fisheries,  but  instead  would  increase  the  demand 
for  a  put-and-take  trout  fishery  near  the  major  population  centers. 

The  impacts  due  to  development  of  additional  federal  coal  in  comparison 
to  total  development  at  high-level  are  shown  in  Table  8-55. 
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TABLE  8-55 
AQUATIC  HABITAT  CUMULATIVE  IMPACTS  (ACRES)  AT  HIGH-LEVEL 


Impacts 


1980 


1985 


1990 


Impact  due  to  development  of  additional 
federal  coal 

Acres  permanently  disturbed  1,350  5,505  12,220 

Aquatic  habitat  lost  70  390  730 

Total  high-level  scenario  impacts 

Acres  permanently  disturbed  2,950  10,280  16,780 

Aquatic  habitat  lost  175  615  1,000 


Threatened  and  Endangered  Species 

Threatened  and  endangered  species  of  aquatic  animals  found  in 
the  study  area  would  not  be  affected  by  additional  development  of  fed- 
eral coal  at  high-level.   The  White  and  Yampa  Rivers  provide  habitat 
for  the  Humpback  chub  (Gila  cypha)  and  the  Colorado  River  squawfish 
(Ptychocheilus  lucius) ,  which  are  on  the  U.S.  List  of  Endangered  Fauna 
and  the  Colorado  List  of  Endangered  Species.   The  White  and  Yampa  Rivers 
also  provide  habitat  for  the  hiompback  sucker  (Xyraucher  texanus)  and 
the  bonytail  chiib  (Gila  elegans)  ,  the  former  of  which  is  on  the  Colorado 
List  of  Threatened  Species,  the  latter  on  the  Colorado  List  of  En- 
dangered Species.   Portions  of  these  rivers  that  are  habitat  for  these 
animals  would  not  be  affected  by  mining  and  related  activities. 
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CULTURAL  COMPONENTS 


Archeological  Resources 

Of  particular  concern  at  high-level  production  are  the  develop- 
ment of  the  Moon  Lake  Electric  Association  mines  and  Rangley  Power  Plant 
and  any  development  along  the  Yampa  River  or  around  Ninemile  Gap.   The 
Moon  Lake  Electric  Association  project  lies  between  two  areas  of 
relatively  high  site  density.   Although  the  project  area  has  not  been 
surveyed,  it  also  appears  to  be  archeologically  sensitive.   The  pro- 
ject is  within  20  miles  of  the  prehistoric  sites  in  Dinosaur  National 
Monument  and  four  resources  on  NRHP :   the  Carrot  Men  pictographs,  the 
Fremont  Lookout  Fortification  site.  Canyon  Pintado,  and  the  Duck  Creek 
Wickiup  Village.   As  population  increases,  the  resources  on  NRHP,  sites 
within  the  Monument,  and  resources  throughout  the  western  half  of  Moffat 
and  Rio  Blanco  counties  and  the  bordering  area  of  Utah  could  be  siibjected 
to  vandalism  and  surface  collection. 

Also  within  this  20-mile  radius,  124  sites  are  presently  recorded 
within  and  bordering  the  study  area.   It  is  highly  probable  that 
these  sites  and  any  unrecorded  sites  within  this  perimeter  could  be 
subjected  to  continual  damage  and  disturbance. 

Since  Fremont  stone  structures  and  Fremont  and  Ute  rock  art 
are  obvious  and  fragile,  vandalism  would  seem  to  be  the  most  dramatic 
impact.   However,  removal  of  diagnostic  artifacts  and  mixing  of 
cultural  deposits  at  other  sites  would  bias  scientific  prehistoric 
interpretations  more  profoundly.   Information  eibout  prehistoric 
adaptations  might  be  irretrievably  lost.   Development  along  the  Yampa 
River  could  include  significant  sites  on  private  leases,  on  state 
leases,  in  Federal  Areas  of  Interest,  and  in  areas  used  for  community 
expansion.   Prehistoric  occupation  here  may  date  back  as  far  as  10,000 
years.   The  Ninemile  Gap  area  is  part  of  a  natural  passageway  be- 
tween the  Yampa  and  White  Rivers  and  may  have  been  used  prehistorically 
as  a  corridor  between  the  two  river  basins. 

Resources  in  the  eastern  portion  of  the  study  area  would  be 
svibjected  at  high-level  to  impacts  similar  to  those  at  mid-level 
and  sites  in  western  Moffat  and  Rio  Blanco  counties  would  begin  under- 
going direct  and  indirect  impacts.   In  this  western  section  there 
are  sites  which  appear  to  be  affiliated  with  the  Desert  Culture  and 
Plains  Archaic  before  5,000  years  ago.   In  the  same  area,  sites  of 
the  Fremont  Culture  are  presumed  to  date  within  the  last  1,000  years. 
There  are  also  indications  of  occupation  by  historic  Utes.   A  table  of 
sites  on  or  eligible  to  the  NRHP  appears  in  Table  2-23.   The  loss  of 
data  through  attrition,  damage,  or  destruction  is  greater  than  a  tally 
of  individual  resources.   Loss  of  data  would  bias  reconstruction  of 
local  prehistory,  the  prehistory  of  the  Western  Slope,  and  the  prehistories 
of  Wyoming,  Utah,  and  perhaps  the  Great  Basin  and  Northwestern  Plains. 
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By  1980  the  impacts  from  high-level  production  would  be  almost 
identical  to  those  of  mid- level  production  found  in  Chapter  4.   Forty 
sites,  including  five  eligible  to  NRHP,  are  presently  recorded.   Since 
none  of  the  preference  right  lease  areas  and  most  mid-level  areas 
have  been  surveyed,  additional  sites  will  be  recorded.   Loss  of  sites 
would  occur  on  private  leases,  in  the  pit  areas  of  state  and  federal 
leases,  and  in  areas  of  community  expansion.   Community  expansion  at 
high-level  development  would  have  developed  510  acres,  primarily  along 
the  White  River  drainage  near  Meeker.   Of  this,  430  acres  would  be 
due  to  the  development  of  additional  federal  coal. 

By  1985  impacts  would  occur  across  the  study  area.   Forty-five 
sites  including  six  recommended  for  nomination  to  NRHP  are  in  mining 
areas.   The  additional  site  of  NRHP  quality  is  5RT18  (see  Table  2-23) . 
Over  90  percent  of  the  Federal  Areas  of  Interest  and  preference  right 
lease  areas  have  not  been  surveyed  so  the  niomber  of  sites  would  increase. 
Population  growth  and  coal  development  could  begin  to  effect  sites  along 
the  Yampa  River,  near  Ninemile  Gap  and  in  the  archeologically  sensitive 
areas  near  Rangely  including  four  resources  on  NRHP.   Community  expansion 
would  have  developed  3,060  acres.   Of  this,  1,900  acres  would  be  due  to  the 
development  of  additional  federal  coal.   Resources  in  the  large  blocks  of 
piiblic  land  in  the  western  portion  of  the  study  area  and  beyond  Colorado's 
borders  could  be  subjected  to  casual  collection  and  vandalism.   Data  for 
comparative  study  and  regional  synthesis  could  be  lost  in  Colorado,  Utah, 
and  Wyoming. 

By  1990  the  impacts  from  high-level  production  could  possibly 
result  in  attrition  of  artifacts  and  other  data  and  vandalism  of 
fragile  stone  structures  and  rock  art  throughout  the  western  portion 
of  the  study  area  and  surrounding  areas.   Conspicuous  rock  art  in  the 
eastern  portion  may  also  be  vandalized.   The  Ninemile  Gap  area  would  be 
involved  in  concentrated  development.   With  continued  population  growth 
around  Meeker,  sites  near  the  White  River  and  its  tributaries  could  be 
disturbed  or  destroyed.   Development  along  the  Yampa  River  would  continue 
and  endanger  resources.   Community  expansion  would  have  developed  4,860 
acres.   Of  this,  3,540  acres  would  be  due  to  the  development  of  additional 
federal  coal. 

Throughout  the  time  frame,  the  diffused  impacts  of  collection 
from  and  destruction  of  sites  throughout  the  study  area  and  beyond 
described  in  Chapter  4  would  accelerate  at  an  unknown  but  probably 
higher  rate  during  high-level  production.  Loss  of  data  could  bias 
sites  which  may  date  from  13,000  years  ago  to  the  late  19th  century 
and  could  bias  prehistoric  reconstruction  for  western  Colorado,  eastern 
Utah,  and  southern  Wyoming. 

Eighty- two  percent  of  the  resources  involved  in  high-level  pro- 
duction are  also  involved  in  low- level  production.   Additional  surveys 
required  before  high-level  production  begins  would  locate  more  sites. 
Whereas  impacts  at  low- level  production  are  concentrated  in  the  eastern 
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portion  of  the  study  area,  impacts  at  high-level  production  would  occur 
throughout  the  study  area  but  would  be  concentrated  in  three  areas: 
near  Range ly,  along  the  Yampa  River  and  its  tributaries,  and  near 
Ninemile  Gap.   Some  sites  affected  may  date  back  as  far  as  13,000  years. 
While  resources  impacted  at  low-level  appear  to  be  of  historic  Ute  or 
similar  to  Plains  Archaic  sites  in  Wyoming,  resources  impacted  at  high- 
level  production  may  include  sites  affiliated  with  the  Desert  Culture  of 
the  Great  Basin,  the  Plains  Archaic,  the  Fremont  culture  of  Utah,  historic 
Utes,  and  may  include  sites  of  Early  Plains  people  such  as  hunters  of  mam- 
moths -  extinct  forms  of  bison.   Loss  of  data  at  low- level  production  could  bias 
reconstruction  of  local  and  Northwestern  Plains  prehistories.   Loss  of  data 
at  high-level  production  could  bias  the  reconstruction  of  local  prehistory 
and  western  slope  prehistories.   Important  data  of  the  movement  of  Fremont 
culture  people.  Northwestern  Plains  people,  and  Desert  Culture  people  into  this 
area  may  be  lost.   If  data  from  the  time  of  the  hunters  of  mammoths  are 
lost,  reconstruction  of  the  expansions  from  the  High  Plains'  earliest 
occupations  may  be  biased. 
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Historic  Resources 

The  most  damaging  direct  impact  would  result  from  earth  disturbance 
when  a  specific  mining  site  is  developed;  such  disturbance  includes  roads, 
haulways,  powerlines,  portals,  and  structures  all  of  which  could  destroy 
historic  sites  by  displacement.   Such  sites  could  also  be  harmed  by  sub- 
sidence, but  this  impact  would  be  minimal  since  lands  subject  to  subsidence 
would  have  been  inventoried  and  those  sites  located  on  lands  prone  to  sub- 
sidence would  have  been  recorded  prior  to  development. 

Secondary  impacts  would  occur  when  development  changes  the  character 
of  a  region.   For  instance,  historic  sites  could  be  vandalized  at  increased 
rates  as  a  result  of  population  increases  and  the  attendant  visitor  use 
increases.   Incidences  of  vandalism  and  wood  "stripping"  would  increase. 
Recreation  demands  on  such  historic  areas  as  Hahn's  Peak  and  Brown's  Park 
would  increase,  leading  to  the  destruction  of  historic  sites.   The  develop- 
ment of  roads,  and  railroads,  would  degrade  the  integrity  of  historic  sites 
located  in  the  region  and  near  development  by  altering  the  aesthetic  sur- 
rounding. 

A  less  obvious  secondary  impact  would  result  from  population  increases 
in  established  towns  such  as  Craig,  Steamboat  Springs,  Meeker,  Rangely  and 
Oak  Creek.   New  construction  would  displace  older  buildings  and  sites. 
However,  certain  areas  both  on  the  city  and  county  level  that  are  classified 
or  zoned  historic  areas  would  be  protected  from  rapid  undisciplined  develop- 
ment. 
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Aesthetics 

Visual  Resources 

Impacts  to  the  study  area's  visual  resources  at  high-level  would 
vary  with  the  size  and  the  visual  sensitivity  of  specific  sites  of 
additional  development  of  federal  coal. 

There  are  several  activities  of  mining  that  would  create  stark 
contrasts  to  the  existing  landscape.  Those  associated  with  surface 
mining  are: 

-  spoil  piles  or  dump  areas 

-  active  pit(s) 

-  clearings 

-  associated  haul  roads,  electrical  and  water  rights-of-way,  railroads 

-  associated  structures 

-  lights  at  night 

Those  associated  with  underground  mining  are: 

-  flat  areas  for: 

operations  structures 

coal  storage 

equipment  storage 

road,  rail,  and  electrical  and  water  rights-of-way 

Ratings  by  BLM's  Visual  Resource  Management  system  to  indicate 
adverse  impacts  of  additional  development  would  depend  on  the  deter- 
mination of  specific  sites  to  be  leased,  so  none  can  be  given  at  present. 
However,  areas  most  vulnerable  to  adverse  impacts  to  visual  resources 
can  generally  be  indicated. 

Eastern  Routt  County.   Most  of  this  area  is  visible  from  U.S.  40 
Colorado  131,  and  the  Hahn's  Peak  Road,  and  therefore  would  be  visually 
impacted  by  mining.   Scenic  quality  in  most  of  the  area  is  high,  because 
of  the  landscape  variety  generated  by  vegetation,  topography,  and  rivers 
and  streams. 
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Mt.  Harris  Area.   Landscape  visibility  in  this  area  is  less  than  in 
eastern  Routt  County,  although  areas  adjacent  to  U.S.  40  have  great 
exposure  for  short  distances  and  would  be  visually  impacted  by  mining. 
View  of  landscapes  further  north  and  south  is  partially  obscured  by 
topography.   Scenic  quality  is  characteristic  to  outstanding  in  the 
rolling  to  rugged  mountain-high  relief  topography  that  dominates  this 
area,  extending  from  the  Elkhead  Mountains  to  the  north  to  the  Dunckley 
Flattops  to  the  south. 

Western  Routt  County  and  Eastern  Moffat  County.   Except  for  the  high 
visual  sensitivity  of  landscape  adjacent  to  U.S.  40,  generally  visual 
sensitivity  is  moderate  in  this  area  because  access  is  provided  by  county 
roads,  which  are  less  traveled.   It  would  be  impacted  by  mining. 

Williams  Fork  Mountains.   This  landscape  is  highly  visible  from 
U.S.  40,  Colorado  13,  and  the  Williams  Fork  road.   Further  south,  near 
the  Flattops,  there  is  only  moderate  to  low  sensitivity,  because  of 
topographical  features  and  limited  access.   Areas  of  high  sensitivity 
would  be  most  impacted  by  mining. 

Axial  Basin.   Visibility  of  the  Basin's  rolling  interior  is  moderate, 
but  all  peripheral  lands  have  a  high  visual  exposure  and  would  be  impacted 
by  mining  activity.   The  Basin  exhibits  gently  undulating  landscapes  of 
sagegrass  types  and  agriculture,  exhibiting  minimal  to  characteristic 
scenic  quality.   Landscape  variety  on  the  Basin's  periphery  constitutes 
characteristic  to  outstanding  scenery.   Most  of  the  eastern  portion  of 
the  Basin  has  a  high  visual  sensitivity,  being  visible  from  Colorado  13. 

Meeker  Area.   Landscape  visibility  is  moderate  to  high  for  most 
of  the  area.   Yellowjacket  Pass,  Ninemile  Gap,  and  the  Wilson  Creek  Oil 
Field  mark  the  Danforth  Hills  divide  that  separates  the  Yampa  and  White 
River  drainages.   East  of  Meeker  are  the  White  River's  pastoral  and  agri- 
cultural lands  and  near  the  National  Forest  boundary  are  great  topographic 
definition  and  vegetative  variety.   These  lands  exhibit  characteristic  to 
outstanding  scenery  and  would  be  visually  impacted  by  mining. 

Range ly  Area.   Most  of  this  area  is  only  moderately  visible,  but  there 
is  high  visual  sensitivity  along  the  Colorado  Highway  64  corridor.   The 
dominant  feature  of  the  area  is  the  Rangely  Oil  Field.   Outstanding 
scenery  exists  along  the  lower  White  River  and  the  Coal  Oil  Rim  and 
Pinyon  Ridge,  but  these  areas  are  not  readily  accessible  and  therefore 
would  not  greatly  be  affected  visually  by  mining. 

Blue  Mountain-Skull  Creek.   Landscape  visibility  is  high  in  this  area, 
except  for  the  upper  Wolf  Creek  Area.   The  Skull  Creek  Basin  and  Blue 
Mountain  exhibit  outstanding  panoramic  views.   U.S.  40  marks  the  southern 
boiindary  of  the  outstanding  scenery  that  extends  toward  Dinosaur  National 
Monument.   The  Wolf  Creek  drainage  contains  characteristic  scenery  that 
lies  immediately  north  of  Blue  Mountain  and  Skull  Creek.   Visual  sensitivity 
for  most  of  the  southern  portion  of  Blue  Mountain  and  Skull  Creek  is 
high.   The  remaining  Wolf  Creek  Area  is  only  moderately  sensitive. 
These  areas  would  be  visually  impacted  by  mining. 
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Western  Moffat  County  north  of  the  Yampa  River.   Most  of  the  area  is 
moderately  sensitive  and  would  be  visually  affected  by  mining.   Prominant 
peaks  and  hillsides  are  highly  visible.   The  landscapes  of  the  Green  River 
are  dominant  features  of  Browns  Park  with  adjacent  rugged  mountain-high 
relief  landscapes  flanking  the  park  on  both  sides,  constituting  out- 
standing scenery.   Cold  Springs  Mountain.  Vermillin,  and  Lodore  Canyon 
also  exhibit  characteristic  to  outstanding  scenery.   Immediately  south 
of  Browns  Park  lies  Dinosaur  National  Monument,  containing  characteristic 
to  outstanding  scenery. 

Which  of  these  visually  most  sensitive  areas  would  be  affected  by 
additional  development  of  federal  coal  is  not  known  until  specific  sites 
are  chosen  and  ancillary  development  indicated. 
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Recreation 

Impacts  to  recreation  for  the  high-level  scenario  can  be  divided 
into  a  decrease  in  the  region's  supply  of  recreation  opportunities  and 
an  increase  in  the  region's  demand  for  outdoor  recreation  as  a  result  of 
population  increases. 

When  land  is  disturbed  due  to  mining  and  ancillary  developments, 
recreation  opportunities  are  lost.   Access  to  recreation  lands  may  be 
blocked  and  the  mined  area's  natural  landscape  is  disturbed  through 
removal  of  vegetation  and  modification  of  topography.   An  area  may  no 
longer  be  capable  of  attracting  and  sustaining  dispersed  recreation 
activities  such  as  hiking,  cross-country  skiing/snowshoeing,  backpacking, 
nature  study,  photography,  horseback  riding,  collecting,  camping  and 
picnicking.   Underground  mining  can  also  create  hazards  for  recreationists. 
This  type  of  mining  may  result  in  subsidence  and  cracking.   Surface  cracking 
presents  a  safety  hazard  to  foot,  horseback,  and  ORV  use,  especially  motor- 
cycles.  Surface  cracking  is  anticipated  to  be  a  minimal  problem  because 
there  is  a  relatively  small  amount  of  underground  mining  associated  with 
cumulative  development  at  high-level. 

The  principal  impacts  to  recreation  would  come  from  disturbance  of 
the  land  surface.   Temporary  disturbance  would  affect  5,160  acres  by  1980, 
8,430  acres  by  1985,  and  14,990  acres  by  1990  for  a  total  of  28,580  acres. 
Of  this,  development  of  additional  federal  coal  would  account  for  470 
acres  by  1980,  3,150  acres  by  1985,  and  10,160  acres  by  1990  for  a  total 
of  13,780  acres.   Of  the  acreage  temporarily  disturbed,  13,790  acres  would 
be  revegetated  by  1990.   Of  this,  3,720  acres  would  be  on  lands  disturbed 
due  to  the  development  of  additional  federal  coal.   Permanent  disturbance 
would  occur  to  2,950  acres  by  1980,  7,330  acres  by  1985,  and  6,500  acres 
by  1990  for  a  total  of  16,780  acres  permanently  removed  from  recreation  use. 
Of  this,  development  of  additional  federal  coal  would  account  for  1,350 
acres  by  1980,  5,155  acres  by  1985,  and  5,715  acres  by  1990  for  a  total  of 
12,220  acres. 

This  loss  of  recreation  opportunities  at  high-level  would  occur 
principally  in  the  areas  of  coal  development,  southeast  Moffat  County, 
southwest  Routt  County,  the  area  northeast  of  Meeker,  and  the  area  north 
of  Range ly. 

Wildlife  habitat  would  also  be  lost,  causing  displacement  of  animals 
(see  Wildlife)  and  a  loss  of  wildlife  viewing  and  hunting  opportunities. 
However,  the  study  area  has  an  abundance  of  hunting  opportunities  and 
the  impact  on  hunting  from  mining  should  be  small.   The  exception  to 
this  is  Routt  County,  which  had  a  deficit  of  77,000  activity  days  of 
hunting  for  1974  (Table  RII-26,  NWCCRES) . 

There  would  be  no  loss  of  fishing  opportunities  because  the  region's 
fisheries  would  not  be  impacted  (see  Aquatic  Biology) . 
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A  beneficial  impact  from  mining  is  that  it  would  provide  a  hioman  interest 
feature  for  people  to  view  and  enjoy.   Mining  facilities  are  also  important 
educational  opportunities.   Other  beneficial  impacts  from  mining  would  be 
the  uncovering  of  cultural  materials,  fossils,  and  rockhounding  materials. 
However,  these  materials  would  generally  be  destroyed  during  mining  or  lost 
again  when  backfilling  occurs  (see  Paleontology  and  Archeological  Resources) . 

The  population  increase  in  the  region  based  on  the  high-level  scenario 
is:  1977  -  25,929;  1980  -  31,000;  1985  -  56,500;  and  1990  -  74,500.   The 
rate  of  population  increase  can  give  a  rough  approximation  of  the  rate  of 
increase  in  recreation  demand.   Regional  increases  in  recreation  demand 
would  be  1977-1980:  20  percent  (17  percent  from  additional  federal  coal 
at  high-level) ,  1981-1985:  82  percent  (47  percent  from  additional  federal 
coal  at  high-level) ,■  and  1986-1990:  32  percent  (29  percent  from  additional 
federal  coal  at  high-level) . 

These  increases  in  recreation  demand  will  increase  recreation  deficits 
noted  in  Table  RII-26  of  the  NWCCRES.   For  urban  recration,  Routt  County 
has  deficits  of  11,200  activity  days  for  swimming  and  2,900  for  tennis. 
Moffat  County  has  a  deficit  of  14,900  activity  days  for  tennis  and  39,000 
activity  days  for  golf.   Rio  Blanco  County  did  not  have  any  deficiencies 
for  urban  recreation.   Another  deficit  would  be  77,000  activity  days  of 
hunting  in  Routt  County.   Generally,  however,  most  activities  have  a  large 
surplus  of  recreation  supply  within  the  region  (Taible  RII-26,  NWCCRES)  . 
This  surplus  of  supply  should  be  aible  to  absorb  the  projected  increases 
in  recreation  demand  except  for  that  noted. 

Coal  mining  at  high-level  development  would  not  occur  in  any  areas 
having  wilderness  values.   However,  coal  development  north  of  Rangely 
would  be  visible  from  the  Skull  Creek  area,  which  may  have  potential  for 
designation  as  a  wilderness  area.   This  intrusion  may  decrease  the  quality 
of  the  potential  wilderness  experiences  in  Skull  Creek. 

Population  increases  resulting  from  high-level  development  would  increase 
the  demand  for  wilderness  recreation  in  the  region.   Currently,  the  Flat 
Tops  Wilderness  Area  and  Mt.  Zirkel  Wilderness  Area  are  the  only  two  formally 
designated  areas  in  the  study  area.   The  BLM  is  presently  inventorying  its 
roadless  lands  for  wilderness  potential.   There  is  no  data  from  which 
to  make  projections  of  impacts  on  wilderness;  however,  impacts  would  be 
minimal  because  of  what  appears  to  be  a  surplus  of  wilderness  opportunities 
in  the  region.   Many  of  these  opportunities  exist  in  areas  not  formally 
designated  wilderness.   A  major  portion  of  this  is  snowmobile  use  in  Routt 
and  White  River  National  Forests.   Population  growth  from  ciamulative  development 
at  high-level  would  be  anticipated  to  have  permanent  but  minimal  impacts  on 
this  activity  because  there  appears  to  be  a  regional  surplus  of  off-road 
vehicle  (ORV)  opportunities.   Assuming  ORV  activity  would  increase  with 
population,  ORV  demand  would  increase:   1977-1980,  20  percent;  1981-1985, 
82  percent;  and  1986-1990,  32  percent.   The  impacts  from  ORV  activity  would 
be  disruption  of  mood- atmosphere  qualities,  loss  of  vegetation,  loss  of  soil 
and  harassment  of  wildlife. 
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Recreation  opportunities  impacted  by  coal  development  would  be  considered 
permanent  losses  because,  even  though  the  land  would  be  reclaimed,  it  would 
never  again  be  able  to  attract  recreation  use  similar  to  its  earlier  natural 
capability.   However,  reclaimed  areas  could  provide  ORV  opportunities. 

As  population  would  increase,  so  would  pressure  on  town's  sewage 
treatment  facilities,  which  would  lead  to  increased  fecal  coliform  levels 
in  the  Yampa  and  White  Rivers.   These  increases  could  make  the  Yampa  River 
ineligible  for  designation  under  the  Wild  and  Scenic  Rivers  Act. 
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Socio-Econoitiic  Environment 


Demography 


Population  growth  in  each  jurisdiction  due  to  additional  development 
of  federal  coal  at  high-level  is  described  in  Table  8-56. 

Additional  coal-related  employment  within  driving  distance  of  Craig 
would  not  in  the  short-term  fully  compensate  for  the  loss  of  construction 
jobs  at  the  Craig  Power  Plant  (Units  1  and  2)  by  1980  (Table  8-57) . 
Craig's  population  would  drop  by  6,400  by  1980,  or  5  percent  below  the  1977 
figure  of  6,677.   However,  by  1985  Craig's  population  would  reach  14,900, 
of  which  9,400  would  be  due  to  additional  development  of  federal  coal. 

Population  trends  in  Moffat  County  as  a  whole  would  mirror  developments 
in  Craig:   a  3  percent  decline  in  population  between  1977  and  1980,  follow- 
ed by  a  period  of  rapid  population  growth  reaching  22,800  by  1990.   Dinosaur 
would  also  grow  steadily  through  1990,  when  it  would  reach  950. 

Meeker's  population  would  grow  steadily  through  1990  at  high-level 
rather  than  decline  after  1985.   Rangely  would  grow  from  1,871  to  4,800 
inhabitants  by  1985  before  declining  to  4,600  in  1990  due  to  completion  of 
nearby  oil  shale  construction  projects.   Total  county  population  would 
grow  to  18,300  by  1990,  of  which  5,400  would  be  due  to  additional  federal 
coal.   Moreover,  the  county  would  maintain  a  steady  population  growth 
through  1990  under  high-level  development. 

Routt  County  would  benefit  from  increased  coal-related  expenditures  and 
employment  at  high-level.   Population  impacts  would  be  concentrated  in 
Hayden  (which  would  grow  from  1,362  in  1977  to  8,700  by  1990),  Oak  Creek 
(756  to  2,700)  and  Steamboat  Springs  (4,028  to  13,000).   Yampa  would  continue 
to  experience  moderate  population  growth  at  high-level,  reaching  650  by 
1990.   Yatnpa,  like  several  other  communities,  would  avoid  a  population 
decline  after  1985  under  high-level  development.   High-level  population  of 
Routt  County  as  a  whole  would  reach  29,100  by  1990,  of  which  13,100  would  be 
due  to  additional  federal  coal. 

Total  population  of  the  three-county  area  would  grow  from  25,929 
in  1977  to  74,500  by  1990  at  high-level,  35,500  of  which  would  be  due 
to  additional  federal  coal.   By  1990,  86  percent  of  the  region's  population 
would  be  living  in  places  classified  as  urban  (i.e.,  over  2,500  inhabitants. 


Economics 

Employment.   Table  8-58  presents  employment  projections  resulting  from 
additional  development  of  federal  coal.   The  high-level  scenario  would 
result  in  creation  of  1,070  additional  jobs  by  1980,  increasing  to  7,830 
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TABLE  8-56 

PROJECTED  POPULATION  RELATED  TO  ADDITIONAL 
DEVELOPMENT  OF  FEDERAL  COAL  AT  HIGH-LEVEL 


County 
City 


1977 


1980 


1985 


1990 


Moffat  1/ 


2,200 


9,400 


17,200 


Craig 
Dinosaur 


0 

2,200 

9,000 

16,600 

0 

0 

225 

500 

Rio  Blanco  1/ 


600 


2,400 


5,400 


Meeker 
Range ly 


400 
100 


1,700 
700 


4,600 
800 


Routt  1/ 


1,600 


7,200 


12,900 


Hay den 
Oak  Creek 
Steamboat  Springs 
Yampa 


0 

400 

2,900 

5,700 

0 

300 

1,000 

1,500 

0 

800 

3,400 

4,900 

0 

50 

150 

300 

3- county  area  1/ 


4,400     19,000     34,500 


1/  Municipal  totals  may  not  equal  county  totals,  county  totals  may  not 
equal  study  area  total  due  to  independent  rounding. 
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by  1990.   Most  of  the  additional  jobs  created  would  consist  of  direct 
coal  mining  employment. 

Projected  high-level  employment  due  to  additional  federal  coal  would 
vary  among  individual  counties:   1,710  in  Rio  Blanco  County,  2,670  in 
Moffat  and  3,450  in  Routt  by  1990.   These  variations  reflect  not  only  var- 
iations in  the  number  of  employees  directly  involved  in  mining  in  each 
county  but  also  differences  in  the  general  economic  structure  of  individual 
counties,  which  affect  the  extent  to  which  the  indirect  and  induced  impacts 
of  increased  coal  mining  would  manifest  themselves  locally. 

Turning  to  the  cumulative  impacts  at  high-level  (Tables  8-59,  8-60, 
8-51) ,  Moffat  County  would  experience  a  drop  in  employment  between  1977 
and  1980  following  completion  of  the  Craig  Power  Plant,  but  employment  would 
increase  rapidly  thereafter,  reaching  8,790  by  1990,  2,670  due  to  additional 
federal  coal.   By  1990,  Moffar  County  would  be  more  dependent  on  coal 
mining  as  a  source  of  employment  (26  percent  of  total  county  employment) , 
rendering  the  local  economy  correspondingly  more  vulnerable  to  disruptions 
in  the  coal  market.   Such  disruptions  could  occur  as  a  result  of  a  prolonged 
nation-wide  rail  strike,  changes  in  federal  antipollution  regulations,  or 
a  significant  shift  in  the  relative  prices  of  coal  and  oil.   The  rapid 
increase  in  coal  mining  employment  after  1980  could  also  lead  to  spot  labor 
shortages  in  some  sectors  as  coal  mines  compete  with  other  employers  for  the 
available  labor  supply.   In  the  longer  term,  however,  any  labor  shortages 
occurring  because  of  high-level  coal  development  would  be  relieved  by  the 
arrival  of  new  workers  attracted  by  the  expansion  of  local  job  opportunities. 

Under  high-level  development,  total  1985  employment  in  Rio  Blanco  County 
would  be  11,360,  continuing  to  rise  to  11,780  in  1990.   Over  60  percent  of 
total  1990  employment  would  be  directly  coal,  oil  and  gas,  and  oil-shale 
related. 

Additional  employment  due  to  coal  mining  in  Rio  Blanco  County,  while 
leading  to  a  slight  increase  in  the  county's  general  dependence  in  mine 
employment  (including  oil  shale  workers) ,  would  not  entail  significant  degree 
of  dependence  on  coal  per  se.   Given  the  predominance  of  oil  shale  employ- 
ment around  1980,  labor  demands  of  new  coal  development  might  increase  spot 
labor  shortages  caused  by  competition  between  the  massive  oil  shale  con- 
struction projects  and  other  local  employers,  but  these  shortages  should 
be  alleviated  in  the  mid-to-long  term  by  the  arrival  of  new  workers  and  the 
winding  down  of  oil  shale  construction  activities. 

Finally,  Routt  County  would  experience  a  high-level  gain  in  employment, 
reaching  11,700  by  1990,  3,450  due  to  additional  federal  coal.   By  1990, 
direct  coal  mining  employment  would  account  for  31  percent  of  total  Routt 
County  employment.   In  addition  to  increasing  Routt  County's  already  great 
reliance  on  the  coal  industry  as  a  source  of  employment,  the  increase  in 
coal  mining  might  lead  to  short-term  labor  shortages  caused  by  competition 
among  the  mines  and  other  employers.   Any  laibor  shortages  caused  by  high- 
level  development  of  coal  would  be  short-term  as  new  workers  would  move  to 
the  area,  expanding  the  local  labor  force. 
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Income .   Table  8-62  present  projections  of  wage  and  salary  earnings 
due  to  additional  development  of  federal  coal  at  high-level.   In  the 
study  area  as  a  whole,  additional  federal  coal  would  generate  $15.4 
million  in  additional  wage  and  salary  earnings  in  1980,  rising  to  $103.4 
million  by  1990.   Projected  earnings  would  vary  from  county  to  county: 
$33.2  million  in  Moffat  Coiinty,  $23.5  million  in  Rio  Blanco,  and  $46.6 
million  in  Routt  by  1990.   Not  only  would  the  amount  of  directly  mine- 
related  wage  and  salary  earnings  vary  among  counties,  structural  varia- 
tions in  their  economies  would  affect  the  extent  of  indirect  and  induced 
impacts  of  increased  mining. 

The  long-term  cumulative  impact  of  high-level  development  on  local 
wage  and  salary  earnings  would  be  greatest  in  Routt  County,  where  total 
1990  earnings  would  reach  $128.5  million  in  1990  (Tables  8-63,  8-64, 
8-65) .   Average  annual  earnings  of  workers  in  Routt  County  at  high-level 
are  estimated  at  $10,672  in  1990,  $861  due  to  additional  federal  coal. 
However,  the  higher  levels  of  material  well-being  resulting  from  increased 
coal  mining  would  carry  with  them  long-term  risks  of  increased  dependence 
on  a  single  source  of  income  (i.e.,  mining),  34  percent  of  county  wage 
and  salary  earnings  by  1990.   Routt  County  would  be  highly  vulnerable  to 
any  disruptions  in  the  coal  market. 

Moffat  County  would  experience  similar  impacts,  albeit  of  a  smaller 
magnitude.   Additional  wage  and  salary  earnings  generated  by  high-level 
coal  employment  would  help  to  cushion  the  impact  of  completion  of  the  Craig 
Power  Plant  Units  1  and  2.   By  1990,  high-level  wage  and  salary  earnings 
would  reach  $96.1  million.   This  growth  in  aggregate  earnings  would  be 
accompanied  by  a  significant  increase  in  the  average  wage  and  salary  incomes 
of  Moffat  County  residents  to  $11,484,  of  which  $1,981  would  be  due  to  add- 
itional federal  coal.   Moffat  County's  degree  of  dependence  on  mining  in- 
come would  be  increased  to  36  percent  of  total  earnings. 

Under  high-level  development,  Rio  Blanco  County  earnings  would  peak 
at  $145.5  million  in  1985  before  declining  to  $138.9  million  in  1990. 
This  would  counteract  the  impact  of  economic  contraction  which  otherwise 
would  follow  completion  of  the  oil  shale  facilities  and  departure  of 
construction  workers. 

Average  wage  and  salary  earnings  among  Rio  Blanco  County  residents 
would  also  be  somewhat  higher  in  the  long-term  at  high-level:   $11,258 
in  1990,  of  which  $1,266  would  be  due  to  additional  federal  coal.   Rio 
Blanco  County's  directly  mine-related  earnings  at  high-level  would  be 
$88.9  million  in  1990.   The  county's  proportional  dependence  on  mine 
earnings  at  high-level  would  be  70  percent  of  total  earnings. 

In  all  three  counties,  increased  aggreate  and  average  wage  and  salary 
earning  at  high-level  would  intensify  the  inflationary  effects  already 
expected  to  occur  in  the  study  area  without  additional  federal  coal. 
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This  inflation  would  erode  local  real  income  and  would  be  particularly 
damaging  to  residents  with  low  or  fixed  incomes.   New  mining  and  con- 
struction employees  would  be  less  severely  affected  than  others  due  to 
their  higher  average  income  levels. 

Investment.   Table  8-65  lists  anticipated  trends  in  private  investment 
at  high-level.   Anticipated  high-level  investment  in  the  three-county 
area  is  $15  million  (1976  dollars)  between  1978  and  1980,  $75  million 
between  1980  and  1985,  and  $55.3  million  between  1985  and  1990. 

All  high-level  investment  would  take  place  in  the  coal  mining  sector 
and  would  be  distributed  unevenly  among  Moffat,  Rio  Blanco  and  Routt  Counties, 
but  its  economic  effects  (e.g.,  jobs,  income)  would  be  felt  throughout  the 
three-county  area.   Direct  fiscal  benefits  in  terms  of  increased  property 
tax  assessments  on  mines  would  be  confined  to  county  governments  and 
school  districts  in  which  the  mines  are  located.   Nearby  municipalities' 
property  tax  base  would  benefit  only  indirectly,  from  assessments  on  new 
worker  housing  and  associated  commercial  development. 

Retail  Sales.   Table  8-57  contains  projections  of  retail  sales  under 
cumulative  high-level  coal  development,  expressed  in  1976  dollars.   Add- 
itional development  of  federal  coal  would  have  a  major  impact  on  areawide 
retail  sales,  which  should  increase  rapidly  from  $240.2  million  in  1980  to 
$422.9  million  by  1990. 

By  1990,  projected  retail  sales  at  high-level  would  be  $20.8  million 
in  Moffat  County,  $10.4  million  in  Rio  Blanco,  and  $33.8  million  in  Routt. 
The  bulk  of  these  impacts  would  be  felt  in  the  major  local  trade  centers 
such  as  Craig,  Meeker,  Rangely,  and  Steamboat  Springs. 


Local  Services 

The  impact  of  projected  high-level  population  growth  on  local  services 
would  vary  widely  among  individual  communities.   Public  services  and 
facilities  in  a  number  of  communities  in  the  three-county  area,  at  least 
in  the  short  term,  would  be  overloaded.   In  most  cases,  however,  these 
services  should  begin  to  catch  up  with  the  population  in  the  middle  term. 
In  the  long  term,  more  and  better  services  should  be  available  to  all. 

Municipal  service  requirements  at  high-level  are  presented  in  Table 
8-68,  Police  Service,  Table  8-59,  Fire  Service,  Table  8-70,  Water  Supply, 
and  Table  8-71,  Sewage  Treatment.   The  following  is  a  summary  of  the 
implications  for  municipal  services  at  high-level. 

Craig.   Additional  manpower  and  equipment  would  be  needed  in  the  police 
and  fire  departments  at  high-level,  all  due  to  additional  development  of 
federal  coal.   Water  supply  would  be  exceeded  by  demand  by  38  percent  by 
1990.   The  sewage  treatment  facility  would  process  3.0  MGD  by  1990  under 
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TABLE  8-66 

EXPECTED  MAJOR  PRIVATE  INVESTMENTS 
BY  COUNTY  AT  HIGH-LEVEL 
(Millions  of  1976  Dollars) 


Sector/county 


1978-1980 


1981-1985 


1986-1990 


Non-coal  investments  with- 
out additional  federal 
coal 

Moffat 

Rio  Blanco 

Routt 

Coal  mining  investments 
without  additional 
federal  coal 

Moffat 

Rio  Blanco 

Routt 

Additional  federal  coal 
investments 


90.0 

50.0 

0.0 

1,000.0 

800.0 

450.0 

8.3 

28.2 

46.2 

24.9 
0.0 
8.2 


0.0 
0.0 
5.8 


0.0 
0.0 
0.0 


Moffat 

1.2 

33.1 

29.8 

Rio  Blanco 

1.8 

16.2 

15.8 

Routt 

12.0 

25.7 

9.7 

Total  high-level  invest- 

ments 

Moffat 

116.1 

83.1 

29.8 

Rio  Blanco 

1,001.8 

816.2 

465.8 

Routt 

28.5 

59.7 

55.9 

3-county  region 

1,146.4 

959.0 

551.5 
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TABLE  8-67 

HIGH-LEVEL  CUMULATIVE  PROJECTED  RETAIL  SALES 

1980-1990 


County/ 

Proj< 

ected  annual 

retail  sales 

(thousands  of  dollars) 

Municipality 

1980 

1985 

1990 

Moffat 

61,826 

91,038 

106,700 

Craig 

51,130 

75,288 

88,241 

Dinosaur 

618 

910 

1,067 

Rio  Blanco 


103,970 


176,005 


167,858 


Meeker 
Range ly 


31,815 
61,134 


53,858 
103,491 


51,365 
98,701 


Routt 


74,401 


113,623 


148,339 


Hayden 

4,092 

6,249 

8,159 

Oak  Creek 

1,934 

2,954 

3,857 

Steamboat  Springs 

49,923 

76,241 

99,535 

Yampa 

818 

1,250 

1,632 

ital 

240,197 

380,656 

422,897 
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high-level,  2.7  MGD  of  this  due  to  additional  federal  coal. 

Dinosaur.   Sewage  treatment  would  meet  the  demand  through  1990  while 
all  other  current  service  levels  would  be  inadequate  with  additional 
development  of  federal  coal. 

Meeker.   The  sharp  increase  in  population  expected  in  Meeker  by  1980 
would  begin  to  overload  municipal  services  by  1980.   By  1990,  an  increase 
of  17  police  officers,  four  due  to  additional  federal  coal,  would  be  needed. 
Five  additional  patrol  cars  would  be  needed  by  1985,  one  due  to  additional 
federal  coal.   The  fire  department  would  need  two  additional  piampers  with  a 
combined  capacity  of  2,275  gpm  to  meet  service  requirements  through  1990. 
Of  this,  500  gpm  would  be  needed  due  to  additional  federal  coal.   By  1985, 
water  demand  would  be  3  percent  above  current  capacity,  all  due  to  additional 
federal  coal.   Meeting  the  1990  high-level  demand  for  sewage  treatment  would 
require  the  current  facility  to  be  expanded  to  2.1  MGD,  of  which  0.8  MGD 
would  be  due  to  additional  federal  coal. 

Range ly.   The  projected  high-level  population  would  require  manpower 
and  equipment  increases  in  the  police  and  fire  departments  but  the  present 
water  and  sewage  treatment  capabilities  would  be  adequate.   By  1985,  six 
additional  police  officers  would  be  needed,  two  of  these  due  to  additional 
development  of  federal  coal.   With  the  projected  decline  in  population  be- 
tween 1985  and  1990,  the  police  department  would  need  only  nine  officers  by 
1990.   This  decrease  would  probably  occur  through  attrition  in  5  years. 
The  projected  demand  for  fire  protection  would  by  1985  (and  through  1990) 
require  1,250  gpm  more  than  the  current  pumping  capability.   An  additional 
p\amper  truck  would  have  to  be  purchased  to  bring  current  capacity  up  to 
standard  and  would  need  a  capacity  of  1,250  gpm  to  meet  long-range  require- 
ments. 

Hay den.   Current  problems  with  municipal  services  in  Hayden  would  worsen 
at  high-level.   The  police  department  would  need  14  additional  officers  by 
1990,  three  of  these  due  to  additional  federal  coal.   The  new  town  water 
treatment  facility  expected  to  be  ready  in  1978  would  be  adequate  through  1980. 
By  1985,  demand  would  be  15  percent  abiove  capacity,  but  with  minor  adjust- 
ments capacity  could  be  increased  (Margetts,  personal  communication,  1978) 
to  meet  water  demands  at  high-level.   Without  these  adjustments  water  demand 
would  exceed  capacity  by  100  percent  by  1990.   The  new  sewage  treatment  plant 
Hayden  plans  to  build  when  funding  is  granted  by  the  U.S.  Environmental 
Protection  Agency  would  be  adequate  for  projected  high-level  demand  through 
1990. 

Oak  Creek.  All  local  services,  except  water,  would  be  affected  by 
projected  high-level  population.  Current  services  with  planned  changes 
would  be  adequate  without  development  of  additional  federal  coal. 

Steamboat  Springs.   Projected  population  growth  at  high-level  would 
require  expansion  of  current  water  and  sewage  treatment  facilities  as  well 
as  additional  manpower  and  equipment  for  the  police  and  fire  departments. 
By  1990,  the  police  force  would  need  a  total  of  45  officers,  9  of  which 
would  be  due  to  additional  federal  coal.   A  minimum  of  six  police  vehicles 
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would  provide  adequate  service  at  high-level.   Three  additional  fire  trucks, 
each  with  a  piomping  capacity  of  1,250  gpm  would  be  needed.   Water  supply 
would  need  to  be  increased  to  7.9  MGD  before  1985  to  meet  demands  of  the 
1990  high-level  population.   Similarly,  sewage  treatment  demands  in  1990 
under  the  high-level  scenario  would  be  about  26  percent  higher  than  without 
additional  federal  coal. 

Yampa.   Current  police  service  and  water  supply  would  be  adequate 
through  1990.   The  fire  department  needs  to  be  upgraded  in  order  to  meet 
current  requirements  and  doing  so  would  meet  required  service  levels  at 
high-level  through  1990.   The  sewage  treatment  facility  would  be  over 
capacity  by  1985  due  to  additional  federal  coal. 


Housing 

Population  changes  in  northwest  Colorado  projected  for  high-level 
would  affect  housing  demand,  which  is  determined  by  housing  preferences 
and  the  ability  of  residents  to  pay  for  their  preferred  housing  type 
(Table  8-72) . 

All  of  the  additional  demand  for  housing  in  Moffat  County  through  1980 
and  over  85  percent  through  1985  and  1990  would  be  for  single  family  units. 
Availability  of  single  family  units  at  high-level  would  have  to  increase 
about  3.5  times  faster  than  the  current  rate  through  1990. 

In  Rio  Blanco  County,  about  69  percent  of  additional  demand  by  1980 
would  be  for  mobile  homes.   To  meet  this  demand,  availability  of  mobile 
homes  would  have  to  increase  about  35  percent  annually,  only  8  percent  higher 
than  the  rate  called  for  without  additional  federal  coal,  but  5.25  times  the 
annual  increase  between  1970  and  1977.   By  1990,  about  94  percent  of  the 
additional  housing  demand  would  be  for  single  family  units.   To  meet  this 
demand,  availability  would  have  to  increase  26  percent  faster  than  the 
current  projected  rate  of  demand  without  development  of  additional  federal 
coal. 

All  of  the  additional  high-level  demand  for  housing  in  Routt  County  by 
1980  and  over  75  percent  by  1985  and  1990  would  be  for  single  family  units. 
Meeting  this  demand  would  require  an  annual  growth  rate  of  about  8  percent, 
more  than  twice  that  called  for  without  additional  development  of  federal 
coal. 

At  high-level,  there  would  be  more  housing  units  in  Moffat  and  Routt 
Counties  through  1980  than  would  be  needed  to  accommodate  the  population. 
In  Moffat  County,  the  excess  would  be  due  to  population  decline.   The  excess 
in  Routt  County  would  be  due  to  the  niomber  of  second  homes  that  are  not 
generally  available  for  year-round  rent.   After  1980,  expansion  of  the 
housing  supply  would  be  needed  in  Moffat  and  Routt  Counties,  to  accommodate 
population  increases  as  well  as  to  meet  demand  created  by  changes  in 
preference  for  types  of  housing.   Expansion  of  the  housing  supply  in  Rio 
Blanco  County  would  be  needed  through  1990. 

At  high-level,  some  residents  in  the  region  would  be  unable  to  live  in 
their  preferred  type  of  housing  at  a  cost  they  could  afford  unless  demand 
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for  housing  were  to  increase.   Generally,  availability  of  different  types 
of  housing  would  increase  more  rapidly  than  between  1970  and  1977.   An 
exception  to  this  would  occur  in  Moffat  and  Routt  Counties,  where  demand 
for  mobile  homes  would  likely  be  less  than  their  projected  availability 
based  on  the  rate  of  supply  from  1970  to  1977. 


Education 

Table  8-73  projects  school  district  enrollment  for  the  three  counties 
at  high-level.   Following  is  a  discussion  of  the  implications  of  the  pro- 
jected increases  for  each  school  district. 

Moffat-Craig.   Under  high-level  development,  the  Craig  District  would 
expect  enrollment  to  drop  from  the  current  2,464  to  2,380  in  1980  (a  3.4 
percent  decrease),  then  increase  to  5,154  between  1980  and  1985,  and  to 
7,570,  by  1990.   Projected  school  district  capacity  would  absorb  increases 
until  about  1982-83.   By  1990,  total  enrollment  would  reach  7,750,  of 
which  5,399  would  be  due  to  additional  federal  coal.   This  would  be  3,790 
over  projected  capacity.   Elementary  space  for  2,000  and  junior/senior 
space  for  1,800  would  be  needed.   The  planned  new  high  school  will  have  a 
capacity  of  900,  which  would  be  ample  for  expected  high  school  enrollment 
increases  until  1990. 

Staffing  shifts  required  to  meet  high-level  enrollment  growth  would 
involve  a  decrease  of  5  teaching  positions  between  1977  and  1980,  141  new 
teachers  between  1980  and  1985,  and  123  additional  teachers  between  1985 
and  1990. 

Rio  Blanco-Meeker.   Under  high-level  development,  enrollment  in  the 
Meeker  School  District  would  increase  from  the  current  727  to  3,885  by 
1990.   Of  the  net  increase  at  high-level,  61  percent  would  be  due  to 
additional  federal  coal.   Space  for  218  additional  students  would  be  nec- 
essary by  1980,  for  an  additional  1,575  students  by  1985,  and  663  by  1990. 
Three  new  elementary  schools  with  minimiam  capacities  of  400  each,  one 
new  junior  high  school  with  a  minimum  capacity  of  500,  and  additional 
high  school  space  for  300  would  be  needed  between  1980  and  1984,  with  one 
new  elementary  school  ready  for  the  1981-82  academic  year. 

At  high-level,  50  new  teachers  would  be  needed  by  1980,  85  additional 
teachers  between  1980  and  1985,  and  35  additional  teachers  between  1985  and 
1990. 

Rio  Blanco-Rangely.   The  Rangley  School  District,  with  a  current 
enrollment  of  617,  could  expect  increases  totaling  692  by  1980  and  1,519 
between  1980  and  1985,  with  a  decrease  of  100  pupils  between  1985  and  1990. 
Six  percent  of  the  enrollment  increases  occurring  between  1977  and  1985 
would  be  attributable  to  additional  federal  coal.   Projected  school  district 
capacity  would  suffice  until  the  1982-83  school  year.   Additional  space 
for  249  pupils  would  be  needed  by  1985,  but  space  for  52  fewer  by  1990. 
The  bulk  of  these  increases  could  be  absorbed  through  the  use  of  modular 
classrooms.   Additional  permanent  elementary  space  for  roughly  175  students 
(7-8  additional  classrooms)  would  be  required  to  meet  projected  high-level 
enrollment  increases. 
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To  maintain  current  pupil-teacher  ratios,  5  new  teachers  would  be 
needed  between  1977  and  1980  and  58  additional  teachers  between  1980  and 
1985.   Between  1985  and  1990,  5  of  these  positions  would  no  longer  be 
necessary,  due  to  enrollment  decreases. 

Routt-Hayden .   From  a  current  level  of  508,  the  Hayden  School  District 
enrollment  would  increase  to  2,733  by  1990  (Table  8-73) ,  78  percent  attri- 
butable to  additional  federal  coal. 

Projected  school  district  capacity  would  be  able  to  handle  increases 
until  1985,  after  which  additional  space  for  1,100  students  would  be  re- 
quired.  Two  additional  elementary  schools  with  minimum  capacities  of  400 
and  junior-senior  high  school  space,  ideally  in  the  form  of  small  additions 
to  the  existing  buildings  for  300-400,  would  be  needed. 

To  maintain  current  student/ teacher  ratios,  14  new  teachers  would  be 
needed  by  1980,  66  additional  teachers  between  1980  and  1985,  and  78  add- 
itional teachers  between  1985  and  1990. 

Routt- Steamboat  Springs.   From  the  current  1,418,  Steamboat  Springs' 
enrollment  would  be  expected  to  increase  to  1,800  by  1980,  3,218  by  1985, 
and  3,329  by  1990.   Forty- four  percent  of  this  increase  would  be  due  to 
additional  development  of  federal  coal. 

Current  and  projected  school  district  capacity  would  be  exceeded  by 
1980.   Potential  capacity  of  the  existing  buildings,  with  additions,  would 
suffice  until  about  1983.   Thereafter,  additional  space  for  1,000  pupils 
would  be  necessary  by  1985  and  for  another  111  between  1985  and  1990.   Of 
this,  elementary  space  would  be  needed  for  approximately  700  students, 
secondary  space  for  roughly  400. 

To  maintain  current  pupil/teacher  ratios,  21  new  teachers  would  be 
needed  by  1980,  78  additional  teachers  between  1980  and  1985,  and  6 
additional  teachers  between  1985  and  1990. 

Routt-South  Routt.   Projected  high-level  enrollment  in  the  South 
Routt  School  District  would  remain  relatively  stable  through  1980,  when 
it  would  begin  a  gradual  climb  to  887  by  1985,  and  to  1,168  by  1990. 
Seventy-six  percent  of  this  increase  would  be  due  to  additional  development 
of  federal  coal. 

Projected  school  district  capacity  would  be  sufficient  until  1985-86, 
when  additional  space  for  263  junior  high  students  would  be  needed. 

To  maintain  current  pupil/teacher  ratios,  2  new  teachers  would  be 
needed  between  1977  and  1980,  24  new  teachers  between  1980  and  1985,  and 
18  additional  teachers  between  1985  and  1990. 


Health  Care  Services 

Need  for  hospital  beds  are  addressed  on  a  regionwide  basis.   Taking 


8-175 


into  consideration  the  capacity  of  existing  hospital  facilities  and  the 
current  expansion  of  one  of  the  hospitals,  the  region  would  face  a  short- 
age of  97  hospital  beds  by  1990,  all  due  to  additional  development  of  fed- 
eral coal,  unless  average  bed  utilization  rates  were  to  increase. 

Table  8-74  projects  the  niamber  of  physicians  and  registered  nurses 
needed  in  each  county  at  high-level.   Routt  County,  which  currently  has  the 
most  favorable  population  to  physician  ratio,  would  need  7  additional 
doctors  by  1990,  all  due  to  additional  federal  coal,  and  68  additional 
registered  nurses,  45  due  to  additional  federal  coal.   Ten  additional 
physicians  and  69  additional  registered  nureses  would  be  needed  in  Moffat 
County  by  1990,  9  doctors  and  60  of  the  nurses  due  to  additional  federal 
coal-   In  Rio  Blanco  County,  5  more  doctors,  3  due  to  additional  develop- 
ment of  federal  coal,  38  more  registered  nurses,  19  due  to  additional 
federal  coal,  would  be  needed. 

Recruiting  additional  health  care  specialists  to  the  three-county  area 
might  be  difficult.   None  of  the  counties  has  a  major  medical  facility. 
Moffat  and  Rio  Blanco  Counties  might  have  more  difficulty  than  Routt  County 
in  recruiting  additional  health  care  specialists  because  neither  has  a 
recreation  development  such  as  the  ski  resort  at  Steamboat  Springs. 


Local  Government  Finances 

Revenue  and  Expenditure  Projections.   Table  8-75  compares  projected 
operating  expenditures  with  revenues  which  would  accrue  to  individual 
communities  in  the  study  area  under  high-level  development.   Routt  and 
Moffat  Counties  would  experience  significant  revenue  surpluses  due  to 
greatly  increased  property  tax  assessments.   It  is  not  known  whether  they 
would  avail  themselves  of  these  surpluses  to  increase  their  financial 
reserves,  expand  the  range  and  level  of  services  offered  to  county  residents, 
or  reduce  local  tax  rates.   Either  of  the  latter  two  alternatives  would 
result  in  a  reduction  of  the  projected  revenue  surpluses.   The  advent  of 
a  possible  regional  tax-sharing  system  such  as  that  discussed  in  Chapter  2 
would  also  reduce  potential  county  surpluses  by  diverting  a  portion  of 
county  tax  monies  to  municipal  governments. 

While  Rio  Blanco  County  is  shown  facing  a  potential  operating  deficit, 
revenue  projections  for  Rio  Blanco  do  not  incorporate  property  taxes  on 
future  investments  in  shale  oil  facilities  (see  note  to  Table  8-75) .   In 
view  of  the  magnitude  of  these  investments  (over  $2  billion  by  1990) ,  it 
is  certain  that  Rio  Blanco  County's  long-term  operating  position  will  be 
favorable,  but  Rio  Blanco  would  face  front-end  financing  problems. 
The  County  would  have  to  provide  services  to  thousands  of  shale  oil  plant 
construction  workers  before  property  tax  revenues  would  begin  to  flow  from 
the  completed  plants. 

The  short-term  fiscal  outlook  for  Craig  at  high-level  would  be  favorable, 
but  the  city  would  face  a  potential  long-term  operating  shortfall  reaching 
$479,096  by  1985  and  $921,594  by  1990. 
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The  prospect  of  long-term  operating  shortfalls  in  Craig  at  high-level 
would  require  adjustment  of  its  overall  fiscal  structure.   Such  a  structural 
solution  might  involve  levying  new  local  taxes,  implementing  a  tax  sharing 
plan  with  other  regional  governments,  curtailing  non-essential  expenditures, 
or  some  combination  thereof. 

Incremental  Property  and  Sales  Tax  Revenues.   Table  8-76  highlights 
the  contribution  of  investment  in  coal  and  additional  coal  production  at 
high-level  to  the  property  tax  base  of  local  governments.   All  of  these 
benefits  would  accrue  to  the  county  rather  than  municipal  governments 
since  new  coal  mines  would  be  situated  on  unincorporated  county  lands. 
Tables  8-77,  8-78,  and  8-79  place  these  assessment  increases  in  the  con- 
text of  cumulative  increases  in  local  property  tax  bases  anticipated  if 
high-level  development  were  implemented. 

Table  8-80,  finally,  relates  the  projected  increases  in  local  retail 
sales  at  high-level  development  to  future  sales  tax  collections.   The 
latter  are  an  important  source  of  operating  revenues  in  most  municipalities. 

Capital  Funds  Requirements.   The  preceeding  portion  of  this  discussion 
has  focused  on  local  communities'  projected  requirements  for  operating  funds 
under  the  high-level  scenario.   Table  8-81,  which  is  based  on  projected 
capital  facilities  requirements  (see  discussion  of  Local  Services)  and 
estimated  facilities  costs,  contains  estimates  of  these  communities'  require- 
ments for  capital  funds  between  1977  and  1990. 

It  should  be  possible  for  some  communities  to  raise  the  required  funds 
internally,  i.e.,  out  of  projected  operating  surpluses  or  by  bond  sales. 
Probable  exceptions  include  Craig,  Meeker,  Hayden,  and  Steeimboat  Springs. 
Craig  would  face  potential  capital  expenditures  of  $13.3  million;  Meeker, 
$15.1  million;  Hayden  $8.0  million;  and  Steamboat  Springs  $20.8  million 
during  1978-1990.   Possible  sources  of  financial  assistance  for  these 
projects  would  include  the  Colorado  General  Assembly's  project  grants  for 
emergency  situations  relating  to  sewage  treatment,  project  grants  under  the 
Federal  Water  Pollution  Control  Act,  and  grants  or  loans  from  the  U.S. 
Commerce  Department  Economic  Development  Administration. 

Impact  on  Colorado  State  Finances.   The  total  impact  on  state  finances 
cannot  be  identified  due  to  the  limitations  of  the  model  used  in  this 
analysis.   However,  it  is  possible  to  identify  specific  revenue  increases 
from  sales  tax  and  mineral  royalties  and  state  income  tax  paid  by  employees. 

In  the  benchmark  years  of  1980,  1985,  and  1990  the  state  will  receive 
$24,854,846,  $45,663,914,  and  $54,859,447,  respectively,  from  these  sources. 
The  revenue  increases  above  the  low- level  projections  for  these  three  state 
revenue  generating  items  would  be  an  estimated  $16,889,096,  $31,404,985, 
and  $42,763,191,  respectively,  for  the  three  benchmark  years. 
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TABLE  8-80 

HIGH-LEVEL  PROJECTED  ANNUAL  RETAIL  SALES  TAX  REVENUES 
(thousands  of  dollars) 


County 
City 


1980 


1985 


1990 


Moffat 
Craig 
Dinosaur 

Rio  Blanco  IJ 
Meeker 
Range ly 

Routt  V 
Hay den 
Oak  Creek 
Steamboat  Springs 


$1,494 

$2,202 

$2, 

,580 

766 

1,136 

1, 

,323 

9 

13 

16 

318 

539 

514 

611 

1,035 

987 

82 

125 

163 

19 

30 

39 

998 

1,534 

1 

,990 

1/   Rio  Blanco  and  Routt  Counties  do  not  levy  a  sales  tax. 


TABLE  8-81 

HIGH-LEVEL  PROJECTED  CAPTIAL  NEEDS  AND  COST 
(thousands  of  dollars) 


City 


Fire 
trucks 


Activity 


Water 
systems 


Sewer 
facilities 


Craig 

Dinosaur 

Meeker 

Range ly 

Hayden 

Oak  Creek 

Steamboat  Springs 


75 

2,736 

10,504 

75 

16 

- 

150 

2,216 

13,736 

75 

- 

- 

1,976 

6,060 

75 

- 

783,760 

225 

4,408 

16,160 
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Utilites 

Purchase  of  electricity  from  companies  outside  the  region  would  be 
necessary  if  demand  for  electricity  within  northwest  Colorado  were  to 
exceed  the  power  generating  capacity  of  the  electricity  suppliers.  Moon 
Lake  Electric  Association  and  the  Colorado-Ute  Electric  Association,  supplier 
of  power  to  the  Yampa  Valley  and  White  River  Electric  Associations. 

Increased  pipeline  capacity  for  natural  gas  would  be  necessary  to  meet 
high-level  needs.   In  the  short  run,  facility  constraints  would  create  dis- 
tribution problems  for  natural  gas  companies  because  current  demand  for 
natural  gas  is  almost  at  pipeline  capacity  and  two  to  three  years  are 
needed  for  pipeline  capacity  to  be  increased.   Under  the  high-level 
development,  projected  population  would  be  19  percent  higher  by  1980  than 
1977  so  there  would  be  adequate  lead  time  to  increase  pipeline  capacity  to 
meet  projected  high-level  demands  by  1985  and  1990.   In  addition  to  in- 
creased pipeline  capacity,  additional  natural  gas  reserves  would  also  be 
needed. 
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Transportation  Networks 

Impacts  on  transportation  networks  would  be  caused  by  (1)  trans- 
portation of  coal  out  of  the  study  area,  and  (2)  increased  employment 
and  population,  with  its  attendant  increase  in  vehicles  and  miles 
traveled.   Due  to  the  greater  level  of  coal  production  at  high-level, 
impacts  would  be  greater  than  those  discussed  for  mid-  and  low- level. 


Highways 

Based  on  population  projections  for  Routt,  Moffat  and  Rio  Blanco 
counties  and  a  factor  of  1.24  vehicles  per  person  (NWCCES  -  1976),  ve- 
hicle registrations  at  high-level  would  be  38,400  by  1980,  70,100  by 
1985,  and  92,400  by  1990.   Increases  attributable  to  additional  federal  coal 
would  be  5,200  by  1980,  23,600  by  1985,  and  43,900  by  1990.   Table  8-82 
presents  the  incremental  increase  of  the  average  daily  traffic  volumes 
at  selected  points  in  the  study  area.   Traffic  would  increase  to 
924,000  vehicle-miles  by  1980,  to  1,139,000  vehicle-miles  by  1985,  and 
to  2  million  by  1990.   Of  this,  344,000  would  be  attributable  to  new 
federal  coal  by  1980,  513,000  by  1985,  and  1,315,000  by  1990  (Table  8-83). 
Traffic  volume  increases  at  high-level  would  also  result  in  more  accidents, 
by  1980,  3,430  accidents  per  year  in  the  study  area,  3,790  by  1985,  and 
3,850  by  1990.   Accidents  attributable  to  additional  development  of  federal 
coal  would  be  980  by  1980,  1,090  by  1985,  and  1,340  by  1990.   Additional 
heavy  truck  traffic  on  roads  in  the  study  region  would  cause  faster  deter- 
ioration of  roads  and  increased  maintenance  costs.   See  Tables  8-41,  8-42, 
and  8-43  for  information  on  development  of  new  mining-related  roads. 
These  increases  would  be  large  and  heavily  impact  existing  highway  networks. 


Railroads 

The  amount  of  rail  traffic  generated  by  the  region  would  be  expected 
to  increase  to  422,500  carloads  by  1990.   This  amounts  to  about  75 
percent  of  coal  production  being  handled  by  rail  in  1990.   Movement  of 
this  volume  of  traffic  would  require  an  average  of  29  80-car  trips  or 
23.5  100-car  train  trips  daily  (one  unit  train  going  only  one  way  from 
Denver  to  Craig  equals  one  trip) .   This  level  of  rail  use  would  tend  to 
limit  coal  movements  from  West  Central  Colorado  and  Central  Utah  to  the 
"Tennessee  Pass"  route,  which  in  turn,  may  serve  as  a  limiting  factor  to 
development  of  coal  resources  in  these  regions.   The  D&RGW  has  indicated 
that  it  would  make  improvements  to  the  main-lines  in  its  system  if  future 
traffic  demands  would  warrant.   Among  the  types  of  improvements  which 
could  be  undertaken  would  be  the  construction  of  longer  sidings,  alternate 
sections  of  single  and  doiible  track,  dciible  tracking,  or  improving  the 
Tennessee  Pass  route  to  permit  the  handling  of  longer  trains. 

The  higher  volume  of  traffic  would  greatly  increase  the  levels 
of  impacts  discussed  in  Chapter  4,  in  particular,  in  the  Front  Range 
communities  through  which  this  traffic  would  pass.   See  table  8-41, 
8-42,  8-43,  and  8-44  for  information  on  new  rail  development  in  the 
study  area. 


8-186 


TABLE  8-82 

TRAFFIC  VOLUMES  AT  SELEXITED  POINTS  IN  THE 

STUDY  AREA  AT  HIGH-LEVEL 

(UNITS:  AVERAGE  DAILY  TRAFFIC) 


Location 

1980 

1985 

1990 

US  40 

at  Utah  State  Line 

3,190 

3,064 

1,832 

US  40 

W/o  Dinosaur 

3,840 

3,632 

4,990 

US  40 

E/o  Dinosaur 

2,960 

2,834 

3,780 

US  40 

E/o  Rd  to  Blue  Mtn 

2,530 

2,530 

3,290 

US  40 

W/o  Jet  SH  318 

2,850 

2,580 

3,660 

US  40 

E/o  Jet  SH  318 

3,330 

3,080 

4,230 

US  40 

W/o  W  Jet  SH  13 

7,410 

6,653 

9,380 

US  40 

E/o  W  Jet  SH  13 

15,240 

14,320 

19,480 

US  40 

W/o  E  Jet  SH  13 

28,730 

26,790 

39,060 

US  40 

E/o  E  Jet  SH  13 

16,720 

16,020 

22,230 

US  40 

W/o  Hayden 

4,130 

46,070 

5,350 

US  40 

E/o  Hayden 

3,610 

4,550 

5,380 

US  40 

W/o  Milner 

3,820 

4,210 

4,980 

US  40 

W.C.L.  Steamboat  Springs 

8,696 

9,820 

11,670 

US  40 

S.C.L.  Steamboat  Springs 

11,508 

13,208 

15,960 

US  40 

5  Mi  S/o  Jet  131 

2,874 

3,340 

3,910 

SH  131 

S/o  Jet  US  40 

1,730 

2,050 

2,270 

SH  131 

N/o  Oak  Creek 

1,487 

1,670 

1,880 

SH  131 

N/o  Phippsburg 

1,455 

1,590 

1,770 

SH  131 

S/o  Phippsburg 

1,105 

1,210 

1,440 

SH  131 

S/o  Yarrpa 

913 

1,100 

1,180 

SH  13 

Colorado-Wyaning  State  Line 

3,020 

2,900 

4,240 

SH  13 

N.C.L.  Craig 

4,690 

4,574 

6,390 

SH  13 

S/o  US  40 

9,882 

9,170 

13,040 

SH  13 

N/o  Hamilton 

5,850 

5,280 

7,380 

SH  13 

S/o  Hamilton 

5,850 

5,280 

7,380 

SH  13 

at  Rio  Blanco-Moffat  Co. Line 

4,900 

4,440 

6,110 

SH  13 

E.C.L.  rfeeker 

7,070 

12,080 

13,510 

SH  13 

E/o  Jet  SH  64 

5,880 

10,340 

11,540 

SH  13 

S/o  Jet  SH  64 

4,756 

8,440 

9,610 

SH  317 

E/o  Jet  SH  13 

388 

360 

500 

SH  394 

S.C.L.  Craig 

11,681 

11,690 

18,240 

SH  394 

2  Mi  S/o  Craig 

4,780 

4,460 

6,980 

SH  64 

W/o  Jet  SH  13 

3,470 

6,220 

6,970 

SH  64 

4  Mi  W/o  Jet  SH  13 

2,870 

5,310 

5,960 

SH  64 

E/o  Jet  SH  139 

4,320 

7,980 

8,970 

SH  64 

W/o  Jet  SH  139 

5,220 

9,360 

10,480 

SH  64 

W.C.L.  Rangely 

6,990 

11,640 

13,110 

SH  64 

W/o  Blue  Mtn  Rd 

5,364 

8,930 

9,960 

SH  64 

E/o  Bonanza  Rd 

3,160 

5,760 

6,460 

SH  64 

at  Rio  Blanco-Moffat  Co. Line 

3,160 

5,760 

6,460 

SH  139 

S/o  SH  64 

1,570 

2,540 

3,130 

SH:  State  Highway 

N/o:  North  of 

S/o:  South  of 

E/o:  East  of 

W/o:  West  of 

N.C.L. :  North  City  Limits 

S.C.L. :  South  City  Limits 

E.C.L. :  East  City  Limits 

W.C.L.:  West  City  Limits 

Source:  Colorado  State  Departitent  of  Highways 
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1ABLE  8-83 

INCREASES  IN  TRAFFIC  VOLUMES  ATTRIBUTABLE  TO 

ADDITICNAL  FEDERAL  COAL  AT  HIGH-LEVEL 

(UNITS:   AVERAGE  DAILY  TRAFFIC) 


Location  1980  1985      1990 


US  40  at  Utah  State  Line  1,790 

US  40  W/o  Dinosaur  2,200 

US  40  E/o  Dinosaur  1,790 

US  40  E/o  Rd  to  Blue  Mtn  1,510 

US  40  W/o  Jet  SH  318  1,790 

US  40  E/o  Jet  SH  318  2,060 

US  40  W/o  W  Jet  SH  13  5,500 

US  40  E/o  W  Jet  SH  13  10,200 

US  40  W/o  E  Jet  SH  13  21,730 

US  40  E/o  E  Jet  SH  13  11,000 

US  40  W/o  Hayden  1,100 

US  40  E/o  Hayden  690 

US  40  W/o  Milner  960 

US  40  W.C.L.  Steamboat  Springs  2,200 

US  40  S.C.L.  Steamboat  brings  3,300 

US  40  5  Mi  S/o  Jet  131  690 

SH  131  S/o  Jet  US  40  410 

SH  131  N/o  Oak  Creek  275 

SH  131  N/o  Phippsburg  410 

SH  131  S/o  Phippsburg  280 

SH  131  S/o  Yan?>a  220 

SH  13  COlorado-Wyctning  State  Line  2,340 

SH  13  N.C.L.  Craig  2,750 

SH  13  S/o  US  40  7,290 

SH  13  N/o  Hamilton  4,680 

SH  13  S/o  Hamilton  4,680 

SH  13  at  Rio  Blanoo-iybffat  Co. Line  3,990 

SH  13  E.C.L.  Meeker  4,260 

SH  13  E/o  Jet  SH  64  3,850 

SH  13  S/o  Jet  SH  64  3,300 

SH  317  E/o  Jet  SH  13  220 

SH  394  S.C.L.  Craig  8,660 

SH  394  2  Mi  S/o  Craig  3,990 

SH  64  W/o  Jet  SH  13  2,480 

SH  64  4  Mi  W/o  Jet  SH  13  2,200 

ai  64  E/o  Jet  SH  139  3,440 

SH  64  W/o  Jet  SH  139  3,710 

SH  64  W.C.L.  Rangely  4,130 

SH  64  W/o  Blue  Mtn  Bd  3,440 

SH  64  E/o  Bonanza  Rd  2,340 

SH  64  at  Rio  Blanoo-Moffat  Co .Line  2,340 

SH  139  S/o  SH  64  830 


1,584 

2,620 

1,872 

3,110 

1,584 

2,450 

1,440 

2,130 

1,440 

2,450 

1,720 

2,780 

4,610 

7,200 

8,930 

13,730 

19,300 

31,070 

9,650 

15,210 

1,300 

1,640 

1,300 

1,800 

1,010 

1,470 

2,450 

3,430 

3,740 

5,230 

860 

1,140 

580 

650 

320 

390 

430 

490 

290 

430 

330 

330 

2,160 

3,430 

2,450 

4,090 

6,340 

9,970 

4,030 

6,050 

4,030 

6,050 

3,460 

5,070 

9,070 

10,300 

8,210 

9,320 

6,910 

8,010 

170 

290 

8,210 

13,730 

3,600 

6,050 

5,180 

5,890 

4,610 

5,230 

7,060 

8,010 

7,780 

8,830 

8,640 

9,970 

6,910 

7,850 

4,900 

5,560 

4,900 

5,560 

1,670 

2,130 

SH:  State  Highway 

N/o:  North  of 

S/o:  South  of 

E/o:  East  of 

W/o:  Wfest  of 

N.C.L. :  North  City  Limits 

S.C.L.:  South  City  Limits 

E.C.L. :  East  City  Limits 

W.C.L. :  Wfest  City  Limits 

Source:  Colorado  State  Department  of  Highways 
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As  a  result  of  both  increased  train  and  auto  traffic,  the  incidence 
of  auto-train  collisions  at  unseparated  grade  crossings  would  increase. 
The  cumulative  hazard  ratings  for  crossing  in  the  study  area  are 
8.13  for  1976,  9.70  by  1980,  16.88  by  1985,  and  19.06  by  1990.   The 
increase  in  hazard  ratings  due  to  additional  development  of  federal  coal  at 
high-level  are  1.49  by  1980,  8.58  by  1985,  and  10.66  by  1990.   Hazard 
ratings  are  the  number  of  auto-train  collisions  expected  in  a  5-year  period. 

As  a  result  of  increased  train  traffic,  the  average  daily  vehicle 
waiting  time  at  unseparated  grade  crossings  would  increase.   Assuming  a 
three-minute  delay  per  train,  daily  vehicle  waiting  time  at  high-level 
would  increase  from  the  present  12  minutes  per  day  to  17  minutes  per  day 
by  1980,  36  minutes  by  1985,  and  43  minutes  by  1990.   Delays  attributable 
to  development  of  additional  federal  coal  at  high-level  would  be  3  minutes  by 
1980,  21  minutes  by  1985,  and  30  minutes  by  1990.   This  would  be  especially 
significant  to  emergency  vehicles,  which  would  have  no  alternate  route. 
The  impact  to  emergency  services  is  difficult  to  quantify  because  there 
is  no  data  on  the  probability  of  an  emergency  vehicle  being  delayed  in  the 
study  area. 


SUMMARY  OF  IMPACTS  AT  LOW-,  MID-,  AND  HIGH-LEVEL 


Following  is  Table  8-84,  which  summarizes  impacts  that  would  occur 
as  a  result  of  development  at  low-,  mid-,  and  high-level. 
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CHAPTER  9 
CONSULTATION  AND  COORDINATION 


This  chapter  contains  a  brief  description  of  the  interagency 
team  organization  and  a  list  of  federal,  state,  and  local  agency 
contacts  as  well  as  non-government  organizations  and  people  contacted 
in  preparation  of  this  report. 


INTERAGENCY  ROLE  IN  PREPARING  THE  NW  SUPPLEMENTAL  REPORT 


A  memorandum  from  the  Office  of  the  Secretary  of  the  Interior 
assigned  the  Colorado  State  Director,  Bureau  of  Land  Management,  lead 
responsibility  for  preparation  of  this  study.   The  project  was  organized 
as  a  joint  effort  between  the  Bureau  of  Land  Management  (BLM)  and 
the  U.S.  Geological  Survey  (USGS) .   BLM  was  responsible  for  preparing 
the  regional  analysis,  which  includes  evaluation  of  regional  environ- 
mental impacts  on  public  lands  administered  by  the  BLM,  on  private 
land  overlying  federal  leases  of  subsurface  coal ,  and  on  private  land 
and  coal  to  be  developed  in  conjunction  with  federal  leases. 

The  USGS  contributed  core  members  for  the  NW  Supplemental  Report 
team.   These  members  contributed  expertise  in  the  areas  of  minerals, 
mining,  hydrology,  paleontology,  topography,  stratigraphy,  and  geomorphology , 
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LIST  OF  ORGANIZATIONS  CONSULTED  IN  PREPARING  THE 
NW  SUPPLEMENTAL  REPORT 


Governmental  Organizations 

Federal 

Washington  Office 

Bureau  of  Land  Management 

Washington,  D.C. 

Craig  District 

Bureau  of  Land  Management 

Craig,  Colorado 

Montrose  District 

Bureau  of  Land  Management 

Montrose,  Colorado 

State  Office 

Bureau  of  Land  Management 

Denver,  Colorado 

Rawlins  District 

Bureau  of  Land  Management 

Rawlins,  Wyoming 

Rock  Springs  District 
Bureau  of  Land  Management 
Rock  Springs,  Wyoming 

Advisory  Council  on 

Historic  Preservation 
Denver,  Colorado 

Bureau  of  Reclamation 

Office  of  Design  and  Construction 

Denver,  Colorado 

National  Park  Service 
Mesa  Verde  National  Park 

National  Park  Service 
Washington,  D.C. 

U.S.  Department  of  Agriculture 
Forest  Service  Region  2 
Rocky  Mountain  Region 
Denver,  Colorado 


)-2 


Smithsonian  Institution 
Department  of  Anthropology  and 

Office  of  Dillon  Ripley 
Washington,  D.C. 

Senior  Staff  Specialist 

for  Endangered  Species 
Fish  and  Wildlife  Service 
Region  6 
Denver,  Colorado 

U.S.  Department  of  Agriculture 
Soil  Conservation  Service 
Colorado  State  Office 
Denver,  Colorado 

U.S.  Department  of  Agriculture 
Soil  Conservation  Service 
Grand  Junction  Area  (No.  1)  Office 
Grand  Junction ,  Colorado 

U.S.  Department  of  Agriculture 
Soil  Conservation  Service 
Craig  Soil  Survey  Office 
Craig,  Colorado 

U.S.  Department  of  Agriculture 
Soil  Conservation  Service 
Meeker  Soil  Survey  Office 
Meeker,  Colorado 


State 

Colorado  Division  of  Wildlife 
Fort  Collins,  Colorado 

Colorado  Division  of  Wildlife 
Grand  Junction,  Colorado 

Colorado  Division  of  Wildlife 
Craig,  Colorado 

Colorado  Division  of  Wildlife 
Steamboat  Springs ,  Colorado 

Colorado  Division  of  Wildlife 
Yampa,  Colorado 
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Colorado  Division  of  Wildlife 
Glenwood  Springs,  Colorado 

Colorado  Division  of  Wildlife 
Hayden,  Colorado 

Colorado  State  Department 

of  Highways 
Denver,  Colorado 

University  of  Colorado 
Department  of  Anthropology 
Boulder,  Colorado 

State  Historical  Society  of  Colorado 
Denver,  Colorado 

Colorado  State  University 
Department  of  Anthropology 
Fort  Collins,  Colorado 

Lowie  Museum  of  Anthropology 
University  of  California 
Berkeley,  California 

University  of  Oklahoma 
Department  of  Anthropology 
Norman,  Oklahoma 

Kentucky  Heritage  Commission 
Frankfort,  Kentucky 

University  of  Oregon 
Department  of  Anthropology 
Eugene ,  Oregon 

Pennsylvania  Historical  and 

Museum  Commission 
Harrisburg,  Pennsylvania 

Appalachian  State  University 
Department  of  Sociology 

and  Anthropology 
Boone,  North  Carolina 

University  of  Rhode  Island 
Department  of  Sociology 

and  Anthropology 
Kingston,  Rhode  Island 
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Virginia  Historic  Landmarks 

Commission 
Richmond,  Virginia 

University  of  Utah 
Department  Of  Anthropology 
Salt  Lake  City,  Utah 

Wyoming  Recreation  Commission 
Office  of  the 

Wyoming  State  Archeologist 
Laramie,  Wyoming 

Southern  Colorado  State  College 
Department  of  Anthropology 
Pueblo,  Colorado 

Western  Carolina  University 
Department  of  Sociology  and 

Anthropology 
Cullowhee,  North  Carolina 

University  of  North  Carolina 
Research  Laboratories 

of  Anthropology 
Chapel  Hill,  North  Carolina 

Historical  Preservation  Office 
Salt  Lake  City,  Utah 


Local 

Planning  Department 
Moffat  County 
Craig,  Colorado 

Planning  Department 
Rio  Blanco  County 
Meeker,  Colorado 

Planning  Department 

Routt  County 

Steamboat  Springs ,  Colorado 


Non-Governmental  Organizations  and  Individuals 

Empire  Energy  Company 
Craig,  Colorado 
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Utah  International  Inc. 
San  Francisco,  California 

Coal  Fuels  Company 
Rollinsville,  Colorado 

Moon  Lake  Electric 
Roosevelt,  Utah 

Utah  International  Inc. 
Salt  Lake  City,  Utah 

W.R.  Grace  &  Company 
Craig ,  Colorado 

American  Electric  Power 
Lancaster,  Ohio 

Pittsburg  &  Midway  Coal  Mining 

Company 
Oak  Creek,  Colorado 

Mined  Land  Reclamation  Board 
Denver,  Colorado 

Blazer  Fuels  Corporation 
Boulder,  Colorado 

Kemmerer  Coal  Company 
Kemmerer,  Wyoming 

Ranchers 

Craig ,  Colorado 

Rancher 

Meeker ,  Colorado 

Land  Owner 

Steamboat  Springs,  Colorado 

Colowyo  Coal  Company 
Craig ,  Colorado 

Ranchers 

Steamboat  Springs,  Colorado 

Rancher 

Axial,  Colorado 

Energy  Fuels  Company 
Steamboat  Springs,  Colorado 
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Sheridan  Enterprises 
Englewood,  Colorado 

Utah  International,  Inc. 
Craig,  Colorado 

Energy  Fuels  Corporation 
Steamboat  Springs,  Colorado 

Peabody  Coal  Company 
Denver,  Colorado 

Denver  &  Rio  Grande  Western 

Railroad 
Denver,  Colorado 

American  Anthropological  Association 
Anthropology  Newsletter 
San  Diego,  California 

American  Museum  of  Natural  History 
Department  of  Anthropology 
New  York,  New  York 

Museiom  of  the  American  Indian 
Heye  Foundation 
New  York,  New  York 

Peabody  Museum 
Harvard  University 
Cambridge,  Massachusetts 

The  Peabody  Museiam  of  Natural  History 

Yale  University 

New  Haven,  Connecticut 

VTN 

Denver,  Colorado 

Wenner-Gren  Foundation 

for  Anthropological  Research 
Current  Anthropology 
Vancouver,  British  Columbia,  Canada 

Museum  of  Northern  Arizona 
Flagstaff,  Arizona 
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COORDINATION  IN  REVIEW  OF  THE  NW  SUPPLEMENTAL  REPORT 


The  following  federal  and  state  agencies  and  local  government  entities 
and  interested  groups  have  been  supplied  with  copies  of  this  report.   Any 
comments  received  will  be  used  in  preparation  of  future  environmental 
analysis  concerning  possible  future  federal  coal  development  in  the 
northwest  Colorado  region. 


Governmental  Organizations 

Federal 

Advisory  Council  on  Historic  Preservation 
Department  of  Agriculture 

Soil  Conservation  Service 

U.S.  Forest  Service 
Department  of  Commerce 
Department  of  Defense 

Army  Corps  of  Engineers 
Department  of  Energy 

Conservation  and  Energy  Resource  Development  Division 
Environmental  Protection  Agency 
Federal  Energy  Regulatory  Commission 
Department  of  Health,  Education  and  Welfare 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 

Bureau  of  Reclamation 

Bureau  of  Mines 

Fish  and  Wildlife  Service 

Heritage  Conservation  and  Recreation  Service 

National  Park  Service 

Office  of  Surface  Mining 

U.S.  Geological  Survey 
Interstate  Commerce  Commission 
Department  of  Labor 

Occupational  Safety  and  Health  Administration 

Mining  Health  and  Safety  Administration 
Office  of  Economic  Opportunity 
Office  of  Management  and  Budget 
Rural  Electrification  Administration 
Department  of  Transportation 

Federal  Highways  Administration 
Water  Resources  Council 


State 

Copies  of  the  NW  Supplemental  Report  will  be  sent  to  the  State  of  Colo- 
rado Clearing  House  for  distribution  to  interested  state  agencies. 
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Local 

All  entities  included  under  the  local  contacts  heading  of  the  pre- 
vious section  (List  of  Organizations  Consulted  in  Preparing  the  NW  Supp- 
lemental Report)  will  be  sent  copies  of  the  NW  Supplemental  Report. 


Non-Governmental  Organizations 

AMAX 

American  Camping  Association 

American  Canoe  Association 

American  Electric  Power  Service  Corporation 

American  Institute  of  Mining  Engineers 

American  Metals  Climax,  Inc. 

American  Mining  Company 

American  Research  Corporation 

American  Sportmens '    Cliob 

Anschutz  Uranium  Corporation 

Atlantic  Richfield  Company 

Atlas  Minerals 

Atomic  Industrial  Forum,  Inc. 

Audubon  Society 

Cities  Service  Company 

Coal  Fuels  Corporation 

Coastal  States  Energy  Company 

Colorado  Association  of  Commerce  and  Industry 

Colorado  Association  of  Soil  Conservation  Districts 

Colorado  Cattlemen's  Association 

Colorado  Clean  Water  Action  Project 

Colorado  Environmental  Health  Association 

Colorado  Farm  Bureau 

Colorado  Four  Wheel  Drive  Clubs,  Inc. 

Colorado  Mining  Association 

The  Colorado  Mountain  Club 

Colorado  Open  Space  Council 

Colorado  Parks  and  Recreation  Society 

Colorado  Petroleiom  Association 

Colorado  River  Water  Conservation  District 

Colorado  Rivers  Council 

Colorado  Sportsman's  Association 

Colorado  University  Wilderness  Group 

Colorado-Ute  Electric  Association,  Inc. 

Colorado  Water  Conservation  Board 

Colorado  Wildlife  Federation,  Inc. 

Colorado  Wool  Growers  Association 

Colowyo  Coal  Company 

Commonwealth  Coal  Company 

Conservation  Association 

Conservation  Foundation 

Consolidation  Coal  Company,  Inc. 
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Defenders  of  Wildlife 

El  Paso  Natural  Gas  Company 

Ember  Mining  Company 

Empire  Energy  Corporation 

Energy  Fuels  Corporation 

Environmental  Action  of  Colorado 

Environmental  Corps  (Colorado  State  University) 

Environmental  Defenders,  Inc. 

Environmental  Defense  Fund 

Environmental  Policy  Institute 

EXXON  Company 

FOCERI 

Friends  of  the  Earth 

Getty  Oil  Company 

W.R.  Grace  &  Company 

Gulf  Mineral  Resources  Co. 

Gulf  Oil  Company 

Home stake  Mining  Company 

Hunt  Energy  Corporation 

Institute  of  Behavioral  Sciences 

International  Engineering  Co.,  Inc. 

International  Society  for  the  Protection  of  Mustangs  &  Burros 

Izaak  Walton  League  of  America 

Keep  Colorado  Beautiful,  Inc. 

Kerr-McGee  Corporation 

League  of  Women  Voters 

MAPCO  Coals,  Inc. 

Merchants  Petroleum  Company 

Midland  Coal  Company 

Mobile  Oil  Corporation 

Mono  Power  Company 

Montana  Environmental  Quality  Council 

Moon  Lake  Electric  Association 

Mountain  Area  Planning  Council 

Mountain  Bell 

Mountain  States  Telephone  &  Telegraph 

MSCRB 

Murphy/Williams  Urban  Planning  &  Housing  Consultants 

National  Association  of  Conservation  Districts 

National  Council  of  Public  Land  Users 

National  Energy  Law  &  Policy  Institute 

National  Environmental  Health  Association 

National  Geographic  Society 

National  Resources  Defense  Council 

The  Nature  Conservancy 

North  Park  Game  &  Fish  Association 

NUS  Corporation 

Pacific  Gas  &  Electric  Company 

Peabody  Coal  Company 

Phillips  Coal  Company 

Phillips  Petroleum 

Pittsburg  &  Midway  Coal  Mining  Company 
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Public  Service  Company 

PURE 

Radian  Corporation 

Recreational  Use  of  Pxoblic  Land 

Reserve  Oil  &  Gas  Company 

Rochester  &  Pittsburgh  Coal  Company 

Rocky  Mountain  Association  of  Geologists 

Rocky  Mountain  Center  on  Environment 

Rocky  Mountain  Energy  Company 

Rocky  Mountain  Federation  of  Mineralogical  Societies 

Rocky  Mountain  Mineral  Law  Foundation 

Rocky  Mountain  Sportsmen  Federation 

Routt-Moffat  Woolgrower's  Association 

R\iby  Construction  Company 

Shell  Oil  Company 

Sierra  Club 

Sierra  Clxib  Legal  Defense  Fund 

Society  for  Range  Management 

Stearns-Roger ,  Inc. 

Sunoco  Energy  Development 

Texaco 

Texas  Gulf 

Texas  Utilities  Fuel  Company 

Thorne  Ecological  Institute 

Trout  Unlimited 

United  States  Steel  Corporation 

URS  Company 

Utah  International,  Inc. 

Visintainer  Sheep  Company 

VTN 

Western  Governors  Regional  Energy  Policy  Office 

White  River  Electric  Association 

The  Wilderness  Society 

The  Wildlife  Society 

R.  Withers  Coal 

Wyoming  Petroleum  Association 

Wyoming  Wildlife  Federation 

Yampa  Valley  Electric 

Yampa  Valley  Environmental  Action  Group 

Zapata  Colorado  Mining  Corporation 
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APPENDIX  A 


Federal  and  State  Regulations  Governing  and  Requiring  Section  1 

Permits 

Cooperative  Agreement  Between  the  Federal  Government  Section  2 

and  the  Colorado  State  Mine  Reclamation  Board 

Archeology  Section  3 

Table  1:   Consultation  Efforts  with  Academic 

Institutions  and  Museums  to  Learn  of  Un- 
published Surveys  or  Excavations  in  the 
Study  Region 

Table  2:   Consultation  Efforts  with  Academic  Institu- 
tions and  Museums  to  Verify  Whether  Cherokee 
Indians  had  Traveled  in  the  Study  Region  in 
1848  or  1849 

Historic  Resources  Section  4 

Table  1:   Historic  Resources  within  the  Northwest 

Supplemental  Report  Area 
Table  2:   Sites  Recorded  Since  1975  That  Do  Not  Appear 

to  Qualify  for  the  National  Register  of  Historic 

Places 

Aquatic  Biology:   Addendum  to  the  Species  List  in  Table  IX-1   Section  5 
of  the  Northwest  Colorado  Coal  Regional  Environmental  State- 
ment (NWCCRES) 

Colorado  Water  Quality  Standards  for  Class  B^   or  B2  Waters     Section  6 
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SECTION  1: 
Federal  and  State  Regulations  Governing  and  Requiring  Permits 
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SECTION  1 


FEDERAL  AND  STATE  REGULATIONS  GOVERNING 
AND  REQUIRING  PERMITS 


Action 


Regulations 


Federal: 


Lease  Issue 

Exploration  License 

Major  Drainage  Effects 

Explosives  License 

Air  and  Water  Quality 

State  Notification 

Lease  Identity 

Ventilation  and  Roof  Support  Approval 

Mining  and  Reclamation  Plan  Approval 

Preparation  Plant 

Clearance  of  Sale  of  Variety  Mineral 

Radio  Use 
Railroad  Spur 
Pollution  Discharge 
Right-of-Way  Permit 


43  CFR  3500 

43  CFR  3507 

33  CFR  209 

18  use  40 

40  CFR  52 

PL  92-500 

30  CFR  82 

30  CFR  77 

43  CFR  3041 

30  CFR  211 

40  CFR  60 

43  CFR  3610 

36  CFR  251 

Communication  Act  of  1934 

ICC 

PL  92-500 

PL  94-579 


State; 


Air  Pollution 
Water  Discharge 
Solid  Waste 
Sewage  Disposal 

Site  Application 
Waste  Water  Treatment 
Potable  Water  Supply 
Radioactivity  License 
Erosion  Control  Dams 
Diesel  Permit 


Booster  Fans 


Roof  Control 

Major  Drainage  Effect 
Exempt  Well 
Small  Capacity  Well 
Well  Construction 
Use  of  Ground  Water 


CRS  25-7-101,  1970 
CRS  25-8-501,  1973 
CRS  30-20-103  and  104, 
CRS  20-10-104,  1973 
CRS  25-20-107,  1973 
CRS  25-8-101 
CRS  25-9-101 
CRS  25-1-107 
CRS  25-11-101 
CRS  37-87-122 
Bulletin  20,  Colorado 
Division  of  Mines 
Memorandum  CMI-52 
CRS  1973,  Title  34, 

Article  25,  Section 

102 
CRS  1973,  Title  34, 

Article  26, 
CRS  25-8-202  and  205 
CRS  37-92-602 
CRS  37-92-105 
CRS  37-90-137 
CRS  37-90-108 


1973 
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SECTION  1  (Cont.) 


FEDERAL  AND  STATE  REGULATIONS  GOVERNING 
AND  REQUIRING  PERMITS 


Action 


Regulations 


Explosives  License 


Coal  Mine  License 
Prospecting  Permit 
Development  and  Extraction 
State  Interest  Areas 


CRS  1973,  Title  34, 

Article  27,  Section  101-110 
CRS  1973,  Title  34,  Article  47, 

Section,  103-104 
CRS  1973,  Title  9,  Article  7 
CRS  1973,  Title  34,  Article  23, 

Section  101 
CRS  1973,  Title  34,  Article  32, 

(as  amended) 
CRS  1973,  Title  24,  Article  32, 

(as  amended) 
House  Bill  1041 
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SECTION  2: 


Cooperative  Agreement  Between  the  Federal  Government  and  the  Colorado 
State  Mine  Reclamation  Board 


"ntle  30--r.?ineraI  Rosources  WU        6     ^"^  [  ■ - 

CHAPTER  II— GEOI.OGICAL'SUFiVh-YuO^*^^^  la\Q 
DEPARTMENT  OF  THE   uAffipn  ^l\^^^-  ^ 

PART  211 — COAL  ?.!ir»'lNG  OPER.<TtMQ-  ,,-^ 

REGULATIONS  ^^    '"^ ^"^^ 


Adoption  of  Fiucedures  to  Govarn  Surraca' 
Cc3l  Mining  Reclamation  OperaJions  on 
Federal  Coal  Leases  In  Co!cr?do 

AGR.NCY^_OecTog|cal  Survey.  Int-erlor. 

^CTION:  Final  ruleT) 

SU7v1:maRY:  This  document  adopts  as 
Ft-deral  recrul.'lons  a  Ccvperatlve  Agree- 
ment r:tv.ec::  the  Department'  of  the 
Lnterior  and  the  State  of  Colorado  that 
governs  the  ad  minis  tration  and  enforce- 
mpnt  of  reclamation  laws  affecting  Fed- 
eral coal  lcp^c3  In  Colorado.  These  reg- 
ulations will  minimize  the  duplication 
of  eNTsting  rt-duial  and  State  admiais- 
tratlon  and  cniorcemcnt  actions  on  Fed- 
eral coal  1''"'"'='^ 

^.;  ---'-^.  -  C-AIE.:  July  1,  1577. 

FOR  1-  UKTIitR  INFORlvlATlON  CON- 
TACT: 

Robert  Uram..  Office  of  the  Solicitor, 
US.  .  Dc.  .-:rtment  of  the  TnLrrfor. 
^V^>^hu:t;lon,  DC.  20240,  202-343-4803. 

SU  PPLET.rENT  AR  Y  INFORMAT  ION : 
On  May  23,  1977,  the  Department  pro- 
posed to  enter  Lnto  a  Cooperative  Agree- 
mc;-.t  with  Colorado  that  would  govern 
the  administration  and  enforcement  of 
reclamation  standa.rds  on  federal  coal 
leases  In  Colorado.  42  FR  26218.  The 
proposed  agreement  gives  Colorado  the 
basic  rcspoiiblbillty  for  enforcing  coal 
ieCia;..;/.:oa  standards  in  that  State. 

The  Agreement  Is  made  under  regula- 
tions t-o  bO\ern  the  management  of  fed- 
erally owned  coal  resources  that  the.Dc- 
partment  adopted  on  May  17.  1976.  41 
FR  20252.  Those  regulations  authorize 
the  Department  to  enter  Into  cooperative 
atrcc;;!-.  I'.ts  \-ith  states  in  which  Fi  Jcral 
coal  Ic:  "-"o  h:ive  bc:n  or  v,  ill  be  Issued  for 
the  purpose  of  avoiding  duality  In  the 
a-'  .ilr.li'....l!on  and  ciiforccnent  of  . 'or- 
fsice  coal  mine  reclamation  operat'ons. 
30C5R:ni.75(b). 

A  fuller  explanation  of  the  back t^round 
of  this  aKrecmtnt  may  be  found  In  tlie 
prca-mble  to  the  proposal  and  In  the  pre- 
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nble  to  ihc  May  17,  197C.  rcrulatlona. 

The  OcpnrUTitnt  ftllcv,cd  public  com- 
ment on  the  propfv-pd  adoption  of  the 
Cooperative  Atretincnt  untU  June  6. 
1977;  no  comnunts  ucre  received. 

Only  1  change  from  the  proposal  has 
jfcn  made  In  the  f^nal  rules  published 
today:  an  cflective  date  of  JiJy  1.  1977, 
has  been  Inserted  In  the  Cooperative 
Agreement. 

Dated:  June  22. 1977. 

Cecil  D.  Andrds, 

SecTctartl. 

1.  Title  20  CFR  211.10  Is  amended  by 
adding  a  new  paragraph  (e)  (6)  to  read 
as  follows: 

§  211.10      Exploration  and  mining  plans. 

•  •  •  •  • 

(e)  states  icith  5  2i;.75(b)  agree- 
ments*  *  * 

<6)  Colorado.  A  Federal  coal  leasee  In 
the  State  of  Colorado  who  must  submit 
a  mining  plan  or  permit  \inder  both 
State  and  Federal  law  shall  submit  in 
lieu  of  the  mining  plan  required  in  this 
section,  a  mining  plan  contaijilng  the 
information  required  bj. 

(1)    34-32-n2,C.R  8.(1973); 

(li)  Colorado  Mined  Land  Flcclama- 
tlon  Board  Rules  and  Ret'ulations,  Rule 
2.  Section  2.1  (referred  to  as  "Board 
Rule") ; 

(ill)  30  CFR  211.10(c; ;  and 

(iv)  A  statement  certlfyi.ig  that  a 
copy  of  the  plan  has  been  given  to  the 
Slate  of  Colorado  and  the  Secretary. 

2.  Title  30,  {  211.74  is  amended  by  add- 
ing a  new  paragraph  (g)  (6)  to  read  as 
follows: 

§  211.74      Variance*. 

•  •  •  •  • 

(g)  Sides  with  t'^ll.TSCb)  cprcc- 
irunts  •  •  • 

<6)  Colorp.do.  A  Fc-co.tJ  cccJ  lessee  in 
the  State  of  Colorado  sliall  request  end 
receive  variances  from  the  Slate  of  Colo- 
rado and  the  Secretary  under  the  pro- 
visions o'  30  CFR  211.74. 

3.  Title  30  J  211.77  is  Emendesl  by  add- 
ing a  new  paragraph  (f)  to  read  as  fol- 
lows: 

§211.77      States  vitli  cooperative   agrce- 
mcnta. 

•  •  •  •  • 

(f )  Colorado.  The  administration  and 
enforcement  of  reclamation  require- 
nicnts  on  federal  coal  leases  in  Colorado 
subject  to  this  p-^j-t  shall  be  done  p/?cord- 
ing  to  the  Cooperative  Agreement  be- 
twt-cn  the  State  of  Colorado  and  the  De- 
partment of  the  Interior.  The  Coop- 
erative Agreement  is  published  at  [date 
and  page  of  publication  of  final  rule  to 
be  Inserted],  and  Is  available  at  appro- 
priate offices  of  the  Department  of  the 
Interior. 

4.  The  Sl-ate  of  Colorado  and  the  T>z- 
partrr.ent  of  the  Interior  enter  into  a 
Cooperative  Atrcemcnt  to  dfr^ignale  the 
State  of  Colorado  as  the  principal  p.arty 
to  adrninLst4::r  svirfuce  coal  luine  reclama- 
tion operations  on  Federal  coaJ  leases  in 
Colorado  to  ixr^d  f^  follows: 


RULES   AKU    kLoULAilUi^S 

C<x>pcrfkiiv«  Agrf*  ment  Between  the 
■Drait-d  l5U.t*8  rxprwrtrr.ent  or  the  Interior 
Hid  the  Slate  of  C-olorudo  under  Errllon  82 
of  the  Mineral  I^t^c'lng  Act  of  If-SO.  30  U  S  C. 
Section  189.  f.jid  Ptcllon  307  of  the  Ft^eral 
Land  Policy  and  ManKrement  Act  of  1^78, 
end  30CFR  211.-5(b). 

This  p.grccment  (rt-rerred  to  ««  the  Coop- 
erative Agreement)  Is  made  between  the 
BtRte  of  Colorado  acllug  by  end  through 
Oovcrnor  Richard  D.  I-amm  (referred  to  «.8 
the  Gcvernor)  and  the  United  States  Depart-' 
ment  of  the  Interior,  acting  by  and  through 
the  Sc-cretaxy  of  the  Interior  (referred  to  as 
the  Sfrcretij-y). 

Articlx  1 — -PuRPOsr 

Tills  Cooperative  Agrc-cmcnt  p.ovlde.s  iar 
a  cooperative  prognun  between  the  United 
States  r>cp3Ttment  of  the  Int^rrlor  and  the 
State  of  Colorado  with  rcf.pect  to  the  ad- 
ministration and  enforcement  of  coei  sur- 
lAce  mine  reclajnatlon  recjulrements  under 
coal  leases  l;5ucd  by  the  Etepaxtment  of  th« 
Interior  under  the  Mineral  Ix'ii-slng  Act  of 
1920.  The  basic  purpose  of  the  agreement  U. 
to  prevent  duality  of  administration  and  en- 
forcement of  eurface  reclamation  rtqviire- 
ments  by  deslgriBtlng  the  State  of  Colorsdo 
to  the  extent  po&slble,  ea  the  principal  en- 
tity to  enforce  reclamation  laws  and  regula- 
tions on  Federal  coal  leases  In  Colorado. 

Articxe  it — ErttcnvE  Dat* 

The  Cooperative  Agreement  Is  effective  on 
the  1st  day  of  July,  1977,  luid  rc;nRln8  In 
c'ect  until  terminated  as  provided  In  Article 
EX. 

Anncuc  HI — Hjrquntr'rrN-TS  roE  CoornRATTvx 

ACRFXME>rr 

The  Governor  affirms  that  the  State  of 
Colorado  v,ill  comply  v,-1th  all  of  the  provl- 
Blons  of  this  Ctxjpcratlve  Agrttinent  &nd  "wMl 
continue  to  meet  all  the  conditions  and  re- 
quirements specified  In  this  Article  upon 
which  the  approval  of  the  Secretary  Is  based. 

A.  Rr^ponsihle  AdmirAsUatiie  Aijc'iicy.  TT>e 
Colorado  I>cpaxtment  of  Kfitural  R/.source« 
and  the  Colorado  fTlned  I*-vnd  Rcclnrratlon 
Bc.-u-d   (referred  to  as  the  Sti»te  Agency)   are, 

ip:.-  :b.e  for  &drr,'.rJ.?ur:ng  thlfi  Coopera- 
tive Agreement  on  behalf  of  the  Governor  on 
Fedc.al   coal   leases   throughout   the   State. 

B.  .'.■■thorit]/  of  State  Affcrjry.  The  State 
Agency  designated  tn  Pr-rabraph  A  of  this 
Article  has,  and  shall  continue  to  have,  au- 
lh..-;'.y  vo  c-ixry  out  t^Jt  Ccc,  ratlve  .'.^:cc- 
ment. 

C.  Sfale  Reclanuition  Law.  The  State 
Agency  shall  ecsure  that  all  mining  plsni 
approved  under  this  agreement  shall  aflord 
general  protection  of  the  environment  at 
least  as  stringent  as  would  occur  under  the 
exclusive  application  of  30  CFR  part  211, 
and  that  the  standards  used  to  approve  a 
mining  plan  of  a  Federal  lessee  will  not  un- 
reasonably Impair  coal  mining  that  Is  In  the 
overriding  national  Interest. 

D.  fifccttvcncjs  of  St(i1e  Procrdurej.  The 
existing  procedures  of  the  S;r.te  of  Colorado 
shall  be,  In  the  Judgment  of  the  Secretaj-y. 
substantially  as  efTcctlve  for  the  purpo.se  of 
enforcing  the  reclamation  requirements  of 
30  CFR  part  211  as  the  procedures  of  the 
Department  of  the  Interior. 

E.  Inspection  of  Mines.  TTie  Governor  af- 
firms that  the  State  Agency  will  In';pect  all 
n-.'.ncs  on  Federal  ccal  leai-es  lo.at^d  In  the 
State.  In  arcorri.^nce  with  the  mlnJ.Tiuxn 
schedule  In  Article  V. 

P.  rii/orcerntnt.  "ITie  Governor  Efn.-ms  that 
the  Stat/;  A.gency  v.''l  cT>.'orce  the  .'.grtcrriPnt 
In  a  manner  that  I'sures  c.Ttctlve  environ- 
mental protc-ctlon. 

O.  Q-ualified  Personnel.  Tlie  State  Agencies 
will     have    an     fcdequate     number     of     fully 


qualified  personnel  nfre«.r.ftry  for  the  enforc« 
ment  of  this  Coc;erBtIve   Agreement. 

H.  /'unrfi.  The  State  Ajency  will,  aubjrc 
to  appropriations  from  the  Colorsdo  Oenen 
Afsimhly,  devote  f.dt-auate  funds  for  th 
ad.Tilnlstratlon  and  enfcjjccment  of  riclama 
tlon  requirements  on  Federal  coal  1ea!.es  t 
the  Btat«. 

I.  ncj-crrts  and  HrcorAs.  The  State  Agencle 
shall  mftVe  reports  to  the  Secretary,  contain 
Ing  Information  about  Its  compltence  vit 
the  terma  of  this  Cooperative  Agreement,  • 
the  Secretary  shall  from  tinie  to  time  re<5uln 
The  State  Agencies  ehall  nl/so  ma>e  avr.llabl 
to  the  F/^TClnTj,  upon  request,  Informatlo: 
developed  under  this  Cooperative  Agrtemeni 

The  So^ret.'^ry  nnirms  that  the  IXpRrtmcn 
of  the  Interior  vUl  comply  with  all  of  th 
provisions  of  this  Cooperative  Agreement. 

Articu  IV — Minx  Plaxs 

Federal  repulatlons.  SO  CFR  211.10fc).  an 
B'ate  laws  and  regulations  require  that  tt 
operator  of  lands  ler^-ed,  permitted  or  1 
cen.%ed  for  coal  mining  receive  approval  of 
mining  plan  or  permit  prior  to  co.iductln 
operations. 

A.  Crmfenfj  of  Mining  Plans  and  Permit 
The  State  Agencies  and  the  Secretary  agrt 
that  a  Federal  coal  lessee  must  submit 
mining  plan  or  permit  application  under  bot 
State  and  Federal  l.iw,  which  plan  or  perm 
must  Include,  at  a  minimum,  the  fol!ov,-lE 
Information: 

1.  The  Information  rccjulred  by: 

a.  34-32-112.    CRS.    (1073): 

b.  Colorado  Mined  Land  Reclamation  Boar 
Rules  and  Regi-.lstlons,  Rule  2,  Section  2 
(referred   to  as   ■'Board  Rule");   and 

c.  30   CFR   211  10(c). 

2.  K  Statement  certifying  that  a  copy  < 
the  mining  plan  or  permit  eppllr.-vtlon  bs 
been  given  to  both  the  State  A.gcncy  and  th 
Secretary. 

If  either  the  State  Agency  or  the  Stcrelar 
requires  the  operator  to  submit  addltloni 
Information  the  operator  .";hall  submit  the  in 
formiitlon  to  both  the  State  Agency  and  th 
Secretary.  The  operator  wrlll  request  varl 
ances  from  the  mining  plan  In  Ecc^-rdanc 
with  30  CI-R  311.74.  and  f.hall  file  the  requei 
•--;th  t*-.?  S'"-tf   .'n-er.cy  snd  the  Pecrets-ry. 

E.  r.c.t--  of  F.a.n.  The  State  Afc-ucy  an 
t?;e  Scc7Clr.ry  r,hall  each  review  and  anilyj 
the  adequacy  of  the  plan,  permit,  or  rrque; 
for  an  arr.erd.'ne.nt  or  a  variance  from  th 
plan  or  permit. 

C.  Appro-.-iH  of  Mining  Plans.  The  Stat 
.'.-:ncT  .<>.'.U  rsvle-s:  the  B^cqvs.cy  of  th 
mining  plan  or  p-rmit  or  any  request  for 
variance  frcm  a  plan  as  provided  In  3<-32-10 
and  34-32-112.  The  SUte  Agency  shall  notlf 
the  Secretary  of  Its  action  pursuant  to  sue 
provisions.  The  Secretary  shall  then  Inde 
pendently  review  end  taVe  action  on  th 
mining  plan  or  permit  as  required  by  30  Ci"] 
211.10(d),  or  request  for  a  variance  rj  r« 
culrcd  by  30  CTO  211.74,  or  a  ch-nge  to  s. 
approved  mining  plan  or  permit  which  wa 
acted  upon  by  the  State  Agency.  The  Secre 
tr.ry  Fh.-.M  r.ctl.'y  the  S'.ite  Agency  of  hi 
action  and  the  State  Agency  shall  rcconside 
the  action  If  ncce.v^ry  to  comply  with  thl 
Cooperative  Agreement. 

ARncUE  V- — IhisrEcnom 

A.  The  State  Agency  shall  Inspect  as  ou. 
thorlzed  by  34-32-121.  C.HB.  (1073).  *n« 
Board  Rule  8,  Section  8.1.  as  frequently  a 
neccf  ary  but  at  least  quarterly  the  opera 
tlons  area  of  all  Federal  Coal  lea-'cs.  permit 
and  licenses  vhcre  operations  f.fTectlng  thi 
reclamation  of  mined  lands  are  conduct*< 
or  are  to  be  conducted,  for  the  purpc-;-e  o 
dclerr.-.lnlng  whether  the  operator  Is  comply 
Ing  with  ell  f.^pllcable  laws,  regJlatlons  an< 
o.-ders  and  ell  requirements  of  approved  mln 
Ing    plans    that    P-fTect    the    reclsm.atlon    o 
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^Ined  l«n<l«-  Tb«  Slat*  \grncy  shkll  »Iso 
'<rft>rm  »U  Inspection*  rt^Mlred  under  30 
CJ'R  21141.  Such  tn«;^tctlons  pcrfonnfd  In 
•  ccordance  u-l'.Jl  30  CrTl  211  41  shall  be  con- 
liderfd  In  meeting  the  quarterly  Inspection 
requirement. 

B.  The  State  Agency  will,  subsequent  to 
conducting  any  Ir-ipectlon,  file  ^ith  the  Sec- 
retary ft  report  on  (1)  the  general  conditions 
of  the  lands  under  coal  lea.se.  permit  or  11- 
cerLse,  (2)  the  manner  In  which  the  opera- 
tionj  are  being  conducted  and  (3)  whether 
the  operator  1«  complying  with  applicable 
reclamation  requirements.  A  copy  of  this  re- 
port shall  be  fur.nlshed  to  the  operator  on 
reciuest.  and  ihall  be  made  available  for  pub- 
lic inspection  during  normal  business  hours 
at  the  offices  of  the  Federal  Mining  Super- 
Tlsor 

C.  For  the  purpose  of  evaluating  the  man- 
ner In  which  the  Cooperative  Agreement  la 
being  carTle<l  out  end  to  ensure  that  reclama- 
tion Is  being  effectively  performed,  the  Sec- 
retary may  Icspect  from  time  to  time  mines 
on  Federal  coal  leases  within  the  State.  In- 
spections by  the  Secretary  may  be  made  In 
sisoclatlon  with  the  regular  Inspection  by 
the  State  /.jency. 

D.  The  Secretary  may  conduct  Inspections 
on  Federal  coal  leases  to  determine  whether 
the  ope.-ator  Is  c>^iiplylng  with  requirements 
that  are  unrelated  to  reclamation. 

Article  VI — Entoecemej^t 

A.  If  the  Slate  Agency  determines  that 
the  operator  Is  not  complying  with  a  require- 
ment that  relates  to  the  reclamation  of  lands 
disturbed  by  surface  mining.  It  Bhall  take 
such  steps  as  required  by  34-32-124.  C.H3. 
(1973).  and  Beard  Rule  8.  Section  8.3. 

B.  If.  In  the  Judgment  of  the  State  Agency, 
an  opferaUr  Is  conducting  sctlvitiea  on  lands 
subject  to  this  Agreement  which  fall  to  com- 
ply with  ?  requirement  that  relates  to  recla- 
mation and  those  activities  thre,at.en  Imme- 
diate and  Serious  damage  to  the  environ- 
ment, the  State  Agency  shall  take  Immediate 
action,  as  authorized  by  34-32-124  (2),  CMS. 
(1973). 

C.  The  State  Agency  shall  notify  the  Sec- 
retary of  Rll  viclstlons  of  applicable  l.\ws 
Ttz--Ti'.^^  rrcl:ir!.itlcn  ca  Federal  coal  Ic-^es 
Including  vio'etlons  of  Federal  laws  and  .ig- 
ulatioris  or  le-"-se  terms  and  of  ft.ll  actions 
taken  under  34-32-124,  and  Board  Rule  8. 
Section  83. 

D.  This  section  does  not  limit  the  Secre- 
l-^ry's  authority  to  seek  cancellation  of  a 
Federal  coal  lease  under  Federal  laws  a.nd 
regulations,  or  prevent  the  Secretary  from 
taking  apprcpr'ate  steps  to  correct  actions 
that  violate  Fedaral  law,  but  not  State  law. 
or  f;om  taking  appropriate  measures  to 
rem^rly  vlolfttlons  of  a  mining  plan  or  other 
aprrcpriats  re<i^:L-cmerit8. 

E.  Failure  to  adequately  enforce  the  rec- 
lamation laws  and  regulations  shall  be 
grounds  for  tcrnilriatioa  of  this  Cooperative 
Agreement. 


.\iT:r-E 
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A.  Arru-'^:nt  and  Re)po:-is'.blliti/.  The  State 
At,ency  may  require  Ft-dcral  coal  lessees  sub- 
ject to  the  provisions  of  30  CFR'Fart  211 
to  submit  surety  as  provided  In  34-32-117. 
CRS.  (1973).  Tlie  Secretary  shall  reduce  the 
Federal  bond  required  for  reclamation  pur- 
poses under  43  CFR  3041 J  and  30  CFR  211.3. 
by  ty.e  amount  of  the  surety  required  by  the 
Stp.te  .^j;ency  only  If  the  rclea.'.e  of  all  or  any 
Dortlcn  of  the  Stat*  Agency's  surety  Is  con- 
ditioned on  coR'.pUf.nce  with  the  reqVjIre- 
merts  of  the  opproved  plan,  and  the  tinount 
rele°,«ed  Is  appropriate  to  the  work  com- 
pl'rtrd.  Where  the  surface  of  the  lands  Is  not 
t>*.~,ti  bv  the  United  States,  the  State  Agency 
'hall  notify^th-  surface  ov-Tier  and  solicit  and 


take  uiio  acccunt  his  comments  before  rec- 
ommending release  of  the  surety. 

B.  Notification.  Prior  to  relepi-lng  the  surety 
provriiKl  for  In  34-32-117.  CRS.  (1973).  for 
lands  the  surface  on  which  Is  owned  by  the 
Federal  Government,  the  State  Agency  sl.all 
consult  with  and  seek  the  advice  and  con- 
sent of  the  Secretary. 

C.  Release  of  Surety.  The  State  Agency 
shall  hold  the  operator  responsible  and  liable 
for  successful  reclamation  as  required  by 
34-32-117.  34-32-1 J 8.  CRS.  (1973). 

ArtICUE  Virl OPPOHTVNrTT  To  COMPLT  WITH 

COOPERArrvE  ACP-CEMINT 

The  Secretary  may.  at  his  sole  discretion, 
and  without  Instituting  or  commencing  pro- 
ceedings for  v.'ithdrawal  of  approval  of  the 
Cooperative  Agreement,  notify  the  State 
Agency  that  It  hr.^  failed  to  comply  with  the 
provisions  of  the  Cooperative  Agreement. 
The  Secretary  shall  specify  how  the  State 
Agency  h.'\j  failed  to  comply  and  shall  state 
the  period  of  time  within  which  the  defects 
In  adrrrtnlstratlori  shall  be  remedJed  and  sat- 
isfactory evidence  presented  to  him  that  the 
State  Agency  has  remedied  the  defects  In 
administration  and  Is  In  coiiipllance  wltli 
and  has  met  the  requirements  of  the  Secre- 
tiry.  The  time  period  specified  shall  not  be 
less  than  30  days.  Upon  failure  of  the  State 
Agency  to  meet  the  requirements  of  the 
Secretary  within  the  time  specified,  the  Sec- 
retary may  Institute  proceedings  for  with- 
drawal of  approval  of  the  Cooperative  Agree- 
ment as  set  forth  In  Article  IX. 

Ajitici-k   IX— Termination   of   Coopcrativs 
Agreement 

The  Cooperative  Agreement  may  be  termi- 
nated as  follows': 

A.  Tcrmiruition  bjf  the  State.  The  Coopera- 
tive Agreement  may  be  terminated  by  the 
Governor  upon  written  notice  to  the  Secre- 
tary, specifying  the  date  upon  which  the  Co- 
operative Agreement  shall  be  te.-;nlnated.  but 
which  date  of  termination  shall  not  be  less 
than  60  days  from  the  date  of  the  notice.. 

B.  rcr:ninn(fon  by  the  Secretari/.  The  Co- 
operative Agreement  :.".ay  be  terminated  by 
the  Secretary  whenever  the  Secretary  finds. 
'.'-.' T  -'v'T  due  notice  to  the  SUte  A^^ncy 
■snd  a^;orc;r.^  the  State  .".jency  an  c;  por- 
tunlty  for  a  ht-aring: 

1.  That  the  State  Agency  has  falUd  to 
comply  subs-.;^nt.ally  with  any  provision  of 
the  Cooperative  Agreement;  or 

2.  That  the  State  Agency  has  failed  to 
coinply  v;:h  :.r.y  cssur-nre  given  by  the 
State  Agency  upon  which  the  Cooperative 
Agree.ment  Is  b.'ised.  or  any  condition  or  re- 
quLren.ent  which  is  specified  in  Article  III; 
or 

3.  TTiat  action  unrelated  to  surface  coal 
mine  reclamation  will  unreasonably  and  sub- 
stantially prevent  the  mining  of  Federal  coal. 

C.  TcTTnination  by  Operation  of  Law.  This 
Cooperative  Agreement  f.hall  terminate  by 
operation  of  law  when  no  longer  authorized 
by  Federal  laws  and-regulations  or  Colorado 
laws  and  regulations. 

D.  Notice  or  Proposed  Termination.  When- 
ever the  Secretary  proposes  to  terminate  the 
Cooperative  Agreement  he  fhall; 

1.  aive  vtTltten  notice  to  the  Governor  and 
to  the  State  Agency: 

2.  Specify  and  -let  out  In  the  written  no- 
tice the  jrrounds  upon  which  he  proposes  to 
terminate  the  Cooperative  Agreement; 

3.  Specify  the  date  upon  which  and  the 
place  uhcre  the  State  Agency  wDl  be  a.Torded 
an  opr>ortunlty  for  hearing  and  to  f  bow  ca\ise 
why  the  Cooperative  Agreement  shoiild  not 
be  terminated  by  the  Secretary.  The  date 
upon  which  such  hc.u-lng  shall  be  held  shall 
not  be  less  than  30  days  from  the  date  of  such 


notice,  and  the  place  of  hearing  shall  be 
In  the  State. 

4.  The  Secretary  shall  sIro  publish  a  no- 
tice in  the  FV3  I  RAL  Rfcisteh  containing  the 
Items  In  1-3  of  this  paragraph, 

5.  Within  30  days  of  the  date  of  the  written 
notice  specifying  the  date  of  the  hearing, 
the  State  Agency  may  file  &  written  notice 
ft1th  the  Stcictary  stjitlng  whether  or  not  It 
■J.1U  appear  and  partlclp.ite  In  the  hearing. 
The  notice  shall  specify  the  Issues  and 
grounds  specified  by  the  Secretary  for  tercnl- 
natlon  which  the  State  Agency  will  oppose  or 
contest  and  a  statement  of  Its  reasons  and 
trounds  for  opposing  or  contesting.  Failure 
to  file  a  written  notice  In  the  Offlce  of  the 
Secretary  within  30  days  shall  constitute 
a  waiver  of  the  opportunity  for  hearing,  but 
the  State  Agency  may  present  or  submit 
before  the  time  fixed  for  the  hearing  written 
arguments  and  reasons  why  the  Cooperative 
Agreement  should  not  be  terminated,  and 
within  the  discretion  of  the  Secretary  may 
be  permitted  to  appear  and  confer  In  person 
and  present  oral  or  written  statements,  and 
other  documents  relative  to  the  proposed 
termination. 

E.  Conduct  of  tJ^arlng.  The  hearing  Will  be 
conducted  by  the  Secretary.  A  record  shall  be 
made  of  the  hearing  and  the  Governor  shall 
be  entitled  to  obtain  a  copy  of  the  transcript. 
The  Governor  shall  be  entitled  to"  have  legal 
and  technical  and  other  reprec-entatlves  pres- 
ent at  the  hearing  cr  conference,  and  may 
pre.seat.  cither  orally  or  In  writing,  evidence. 
InXortnatlon.  testimony,  document,  records, 
and  materials  as  may  be  relevant  and 
material  to  the  tr-sues  Involved. 

F.  Notice  of  Withdrawal  of  Approval  of 
Cooperative  Agreement.  After  a.  hcaj-lng  has 
been  held,  or  the  right  to  a  hearing  haa  been 
waived  or  forfeited  by  the  State  Agency,  the 
&?cretary.  aTter  consideration  of  the  evidence. 
Information,  testim.ony,  and  arguments  pre- 
sented to  him  ahall  p-dvls©  the  aovemor  of 
his  decision.  If  the  S-x;retary  determines  to 
withdraw  approval  of  the  Cooperative  Agree- 
ment, he  shall  notify  the  8tato  Agency  of 
the  Intended  withdrawal  and  shall  s/Tord  the 
State  Agency  an  opportunity  to  pre-<^nt  evl- 
denco  satlsfpx'^ry  to  the  Secretary  that  the 
S'..'t>e  .Ar-ericy  has  remedied  the  spcclfle-d  de- 

A^-.-t.er.-.i.nt.  The  S{~rrt;:%ry  shall  6--:,te  the  pe- 
riod of  time  v.-.thln  v^iiich  the  defects  In 
rvlmlnlstratfon  shaJl  be  reme-died  c-nd  eatls- 
factory  e\-ldence  prej-/"r.'ed  to  him,  and  upon 
failure  of  the  State  Agency  to  do  so  within 
the  tL-Tie  5'-.t.cd,  the  F.cretsu-y  may  thereupon 
v.iti.d.'-aA'  his  j.;;ro-.  .C  of  V.ie  C. -; -;^.*.!ve 
A-greernent  without  any  further  opportunity 
afforded  to  the  State  Agency  for  a  hearing. 

ARTICLZ     X RETNSTATEMCNT     or    COOPEP-ATIVr 

ACBEXMENT 

The  Cooperative  Agreement  which  has  been 
terminated  may  be  reinstated  upon  appli- 
cation by  the  Governor  and  upon  giving  evi- 
dence satisfactory  to  the  Secretary  that  the 
State  Agency  can  and  will  comply  with  all 
the  provisions  of  the  Cooperative  Agreement 
EJ-id  hr.s  remedied  all  defects  In  administra- 
tion for  w'hich  the  Cooperative  Agreement 
was  ■terminated. 

Articlc     XI — Amendments     or    CoopraATrvr 
Agreement 

This  Cooperative  Agreement  may  be 
amended  by  mutual  agreement  of  the  Oov- 
emor  and  tho  Sk-cretary.  An  amend.ment  pro- 
po-ed  by  one  party  shall  be  submitted  to  the 
other  with  a  statement  of  the  rea.'^oas  for 
such  propO'i.ed  anicndmcnt.  The  pirty  to 
whom  the  propot*d  amendment  Is  submitted 
shall  Flgnlfy  Its  acceptance  or  relectlon  of 
the    proposed    amendment,    and    If    rejected 
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•^,Tj'.i-nc»  by  t-^e  G'...tn:or  smd  the  C<crt- 
V-ry.  the  fc-r,ri..':ri'.-Tit  (Cftll  t*  f^.c ^'^H  fvfter 

AxTici-r  y-^ — Ci;»NCTS  ij«  Statx  o«  Ttti-^ax. 

The  ^^^j-cl-'UT'  of  Uie  Int-e.-ior  or  the  E'.^f 
ot  Co'r-'^'lo  zr-iy  Jrom  t'.me  Co  time  revtse 
£^-^  prcmiUg-vte  nt*  or  re\-.^ed  rrclf-m -.♦.:: on 
requiremfnts  or  e;-forceLnent  and  jv*r,1nl»- 
tralion  j-rc^c<3ure«.  Tte  6c<rctAry  rtkJ  tbe 
Etste  A£ci.cy  6>.2J1  lnir:-.(x:!3.tcly  inform  th« 
ether  of  any  'ri.il  changes  In  their  re^pcrtlve 
lri.wB  or  !--.£, ^Jls.t'ions.  B:u;h  pE--ty  FhaJl,  If  It 
ritrt--'rm!r-ft3  Jt  to  ba  neccv-xry  to  ^(X-p  this 
Cooperative  AgrecraeDt  Jn  force,  chnrge  or 
levlE-e  Its  rt-bpecUve  la-s-s  or  rtgulatlona.  Por 
cb."-nge€  T.'i^L^ch  Dis.y  be  fccco:np:is-^jc<l  by  ruJe- 
Tn-A1ng.  e.-^b  P^^J"  s>i?Jl  have  fix  montha  In 
XfhlCiX  to  inrJie  tuch  ct;ar;gt^.  Pot  changes 
■uh?cb  :-t-qiilre  i\^'''.at'ive  authorlritio-a,  e^-tch 
jv^-ty  t:.'i  xL^tU.  the  cJot-e  of  Its  nert  U-glsla- 
tlve  ».e<.'.I->n  at  which  rucb  legislation  c-'-a  b« 
cOi^!(l':7  J  In  v.-tilcb  to  may©  the  changes. 
Tf  euch  changes  ere  not  ms^e,  then  the  ter- 
mlr.i-t'.oii  provision  of  Article  EX  may  be 
invoiced. 
Axncxx   Xm — QtJALmcATiONs   anb    Exnau- 

E>icx  or  PtSSONNia. 

T^.e  State  Agency  shall  be  t<^cq;3afely 
rts-fl."!  ■-■'.th,  or  f-,ave  rc-.'^Uy  nvnfiabie  to  H 
i.n  r-'oquate  nunjber  of  qu;i;lf.t-ii  i;eri-^,rjnel 
t-o  cirry  out  Ixiily  the  rrq-.ilrprQcnts  of  the 
CcTpera'.l-.  e  A^rstinent.  The  p^riouael  of  the 
St?.t«  Agency  shall  be  ro  quf.'.lfied  th-'it  the 
eri!l  esvJt  of  their  e.T^jrta  Is  comparable  to 
thtt  rblch  ^^•oul(l  have  resulted  from  acJinln- 
;5-Lr;"i;n  by  r>cpartn:erit  of  the  Interior  pcr- 
sorr.oL 

AeiTCL^  TIV — CONn-iCT  or  I.vT/iicsT 

No  employee  of  the  State  Agency  rf  :pcn- 
ilhle  for  t5:,e  fiminlstratlon  of  the  State  law 
fcnd  ruhrs  r.nd  relaxations  relating  to  thia 
Oroperttlve  AgTt-r.mtnt  Shall  F?-rtlc'.pr.t«  In 
the  reiicTF,  ti-alysls,  fciuilnirtratlon,  ded- 
Ejon-E-.t.Vlr^^.  or  enfc  rccrncnt  act.'cr.s  .-c'.r.tirg 
to  r  ";y  operatvrn  subject  to  this  Cooperr.tlve 

p.. '.  ,-. -Mp,  ■  -^iz'^  i^V.on,  or  ccrp.ov-.tioa 
(p'-rtit  or  sij'^  ^"-ary)  -;;M'-h  owrs,  op'.rates 
CT  ■-.-.-  a  Z'.".'  -2  'nt-ercst  In  s-Jch  cr'---tlon 
iuij.-ci  to  t^Si  r^.-^peratlre  A^.-cernent. 

The  State  Ager.-cj  ehill  have  cqx:',pn-.:^nt, 
I.'.boralorles,  and  f.-^-llltles  vith  vhlch  ell  la- 
Epectlons.  Invest!^ ^tiona,  studies,  tests,  and 
e.:z^'.ji'js  ^  '-•~>i  are  nc-ccsra.-y  to  carry  out  the 
rc^u'-rc-TiEnts  of  the  Cooperative  Agreement 
CLvn  be  pcrTo.  iXifcd  oj  ucterrrilned  or  fcave 
access  to  such  faclUtles. 

Articljc  XVT — ExcHANCs  or  Iktormation 

A.  OrganizctioruiJ  and  Functional  State- 
■mcr.t.  The  Governor  end  the  Secretary  chr.ll 
:.i\'.'.z  (•■-:'-  c'hcr  cf  the  c  -irJr.-tiri.  r.trr.c- 
ture.  funcllor^s,  and  duties  of  the  c'^jcce,  de- 
partments, f'i  visions,  find  persons  vlthin 
their  or£.°n!/-.t!ons.  Each  fhall  r.dvl'e 
prr'r.plXy  the  othrj-  In  vrlting  of  ch'ir.>_cS  iQ 
personnel,  officials,  (heads  of  departments  or 
division*,  or  a  change  In  the  function  or 
duties  of  persona  occupying  the  principal 
off.ces  vithin  the  or£?.n!zaHon.  TThe  State 
.*,^^ncy  '"i  the  Secretary  thall  a/1vl;.3  cich 
other  In  v.i-jt;.'-g  the  location  of  Its  vtrloiis 
orrct-5,  £-''l.e'-es.  telephone  nuinh^rs,  and 
the  nsTr;P5,  l-r^'r-.tlon,  te^cphor-e  n-::nb',rs  of 
their  ri^ipcctlve  mine  Ir.pectors  .-.nd  the  f.r^a 
within  the  Stite  for  v'hlch  i-jth  ::.:;;-.ctcrs 
are  rtipor--::b'e,  and  thsll  ativl5,a  prornptly 
of  ?ny  chr-.'-.rts  In  Eucll- 

B.  Lc^-S,  F.1.7CS  tind  F.Ci,-.:t2ticrrL3.  The  Got- 
ernor  r.nd  the  fTrcre'-.^j-j  ."-hiill  provide  to  evch 


RULES    AND    REGULATIONS 

other  c^iefl  of  their  rerpectlve  laws,  rules, 
rttUlJitiorj  and  gtandarrts,  prrt'-ining  to  the 
ciiforrerr.ent  ar.d  ndmirlstrfttlon  of  th!i 
Co-opcrfttlve  Agncrr.rnt  Bnd  promptly  fum''h 
ccUs  of  any  r.nal  revision  of  r-;-h  Ip-vs, 
riiUa.  r<.ji]l''t!onfl,  and  standards  when  the 
rcvl.-rion  bcrcrncs  etTectlTe. 

Ar.riCT-r  XVII--P-'"-"^f^.VA:ioN  or  P.igmts 

This  Cc-operati.c  Aj,Tc-ement  rJiaH  not  be 
construed  as  val\'lng  or  preventing  the  «a- 
tertlon  of  r.ny  rights  the  I3tate  of  Colonulo 
and  the  Secretary  may  have  iindcr  th.e  ?')n- 
cral  Lc.'iTig  Act,  the  Constitution  of  the 
United  States,  or  the  Co:.btllutlon  or  !;»"•» 
of  the  S'ato  of  Co!o;-ado. 

RiCHAtLD    D.    La?JM, 

GcvcTTior, 
State  of  Colorado. 

Cecil    D.    ArrDRXTS, 

Stcretary, 
Department  of  the  Interior, 

May  12.  1977. 
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ntie  36 — Partis,  Fcrcsls,  and  public 
Property 

CHAPT:  -f  I!— FOREST  S'r-F.VICE, 
DLFARl.  :F.riT  OF   AGRICULTURE 

PART  211  "AD'.ilNISi  RAl  iON 

AdrniiiiLtra'ive  Review  Procedures 

AGENCY:  Forest  Service.  USDA- 

ACTION:  FiJiel  nJc 

SU:^-•7kL^RY:  Tp.'s  i'oc-i.:r,>.nt  revises  the 
p-^minL-ilra'-ve  review  procedures  of  the 
Forc-^t  ?T-  r\'ice  by  dciet'ng  rcsUlntlon  38 
Cl-Tl  211  2  :.nd  >  ibstitu'-ng  new  matvjrial 
in  35  Ci-Tl  211.19.  The  revision  Is  de- 
sl£rntd  to  iiiipro.e  the  rcviewproce^s  by 
mc>dif>-ing   t'lne   ix-riods    and   clarifyiDg 
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:il  sfr- 


vncnts  Jn-,olv'd. 


Kvd  y.poTopnzie  doc- 


::  v"     .3  13.  1977. 
TNFORMATION"  CON- 


NOR FL'RTKF: 
TACT: 

Don  D.  E?aroan,  R-'-r>ta  ?.Ta.nr;sement 
.Str.ff,  Fo.-c-5t  F  TV  ice,  P.O.  Box  2417, 
V7r-^h!r:£r;on.  .J.C.  2C013.  tc-lcphcne 
703-235-S139. 

SUPPLE^rENT.^.HY  rN-FORMAaTON: 
Tiie  prG;x;:=cd  rcvLJon  was  published  for 
cor.nmcnt  en  D:-cc-:r.l-.r  13,  1976  (41  i-R 
54200) V  Interested  part.'es  v.=re  lt*-'' ;Ji 
until  January  17,  1977,  to  submit  wrltt-c-n 
data,  viewB,  or  objections  pirtair_L-:^ 
to  the  proposed  revlslo.n.  Significant 
changes  include  the  folio-Aing:  (1)  Clr.r- 
IfiCr-tJon  of  :.p-;:ih  en  prccjcium.!  :nzt~ 
t^rs;  (2)  clarification  of  notification  re- 
quirements when  a  decision  Is  made;  (3) 
modiHcation  of  time  limits;  (4)  deletion 
of  formalized  reconsideration  as  an  ap- 
peal procedure;  (5)  clarification  of  the 
oral  presentation  procedure.  Including 
its  difcrcticrary  chaiTicter;  and  (6) 
clarifjcstlon  'if  provlricns  for  multiple 
party  parllcij'.'ition  in  the  review  proci>-5. 
The  cornn-rnts  f-kd  In  rf-cponse  to  the 
notice  of  pro^r-oscd  revision  have  been 
carefully  ccr-iid.-red.  ?.Ir;ny  of  the  r.,ug- 
i:ested  clarincatioris  and  modifications 
concciTied  tyjitax,  format,  a.nd  £;r?.m- 
matical  consiF.tency.  J.Tore  i.ub5tant;ve 
coir.j'nents  submitted  and  results  of  their 


ccn?;ldcratlon*  axe    summarl7*d    as    fi 
lo-.^«: 

Comment.  The  rerulatlons  are  too  r 
stiictive  as  to  time  periods  and  do  rj 
allow  &p;x-llant«  adequate  opportuni 
for  dl'covery,  Hling  of  motions,  and  pa 
ticlpatlon  in  more  formally  structur 
oral  hcar'ng  procedures;  matters  t,u 
Ject  to  review  are  too  limited  Ly  the  la 
fjuage  "any  written  docLslon." 

Iiespo-i3e.  Time  periods  for  filing  i 
peals  and  related  documents  are  cc 
si':tent  with  those  of  the  preceding  n 
ulatlon  (36  CFTl  211.2)  which  ^7 
found  In  practice  to  be  rca5onable  : 
both  appellants  and  the  Forest  Servl 
In  fact,  the  time  periods  were  made  mi 
flexible,  in  conjunction  with  specific  i 
tiricatlon  requirements  to  allow  app 
priate  periods  for  appellants  entitled 
specific  notice  of  a  decision  es  dLtlj 
from  those  whose  notification  would 
In  a  gcnprall.'xd  manner  fuch  as  mci 
publication.  A.lso,  time  periods  for  : 
pcpling  procedural  decisions  were  ( 
tended  from  15  to  30  days.  W'hile  so 
specific  g^ildcllnes  are  neccf-^ary  for  t 
review  procedure  to  function  elective 
It  is  not  intende-d  to  be  an  p.djudicat< 
process  v.ith  attendant  formali7.;-d  d 
covery  and  adversary  procedures.  1 
regulation  refines  an  Informal  procc 
accessible  to  a  wide  variety  of  po'. '^nt 
appellants,  with  a  minimum  of  lc-;a.l 
tic  procedures.  Paragraph  (a)  vi^s  : 
v!;cd  to  expand  the  matters  subject 
review  beyond  decisions  v.hlch  i 
"written,"  bc-cause  It  was  recognl; 
tliat  not  all  decisions  which  may  be  i 
pellable  are  reduced  to  writing. 

Coimr^nt.  Reconsideration  should 
retained  in  the  regulation  to  ?Jlow 
Fojcst  (  Ticer  the  opportunity  to  char 
a  dec!''  1  before  It  Is  necec^-^ry  to 
throui,'      he  v.'hc!e  a;;.:-'-:'  pr;.'  r. 

iJe^p.  e.  Dsktion  of  this  rrc:::'-. 
does  nol  prohibit  a  Forest  OiTicer  fn 
dlscuss'Tsg  a  de-ci.'^Son  with  a  j-c'.;:;' 
Eppellant  and  reconsidering  inforrrrJ 
thus  obviating  the  need  for  procc-r:f 
with  a  full  appeal.  However,  c  •;;:;:.  r 
under  the  superseded  regulation  (25  CJ 
211.2)  has  l.'-)dlcatcd  that  formr-lired  ] 
consideration  often  operates  to  delaj 
fuial  decision,  while  duplicating  otl 
ir.cr-surcs  which  serve  equally  v.cll  to  c; 
ate  a  iccord  and  clarify  the  Issues 
dispute. 

Ci..r.;,:Lr.t.  Appeal  papers  should  i 
be  submitted  to  the  officer  who  made  1 
decision  because  his  objectivity  is  qu 
tionable.     ' 

Rcijzor^e.  The  deciding  officer  has 
authority  regarding  any  ralLngs  on  t 
appeal.  Because  he  made  the  disp-:! 
decision  he  Is  familiar  with  the  recc 
and  is  the  logical  person  to  assemble 
ncces-ary  documents  for  transmittal 
the  Reviewing  Officer. 

Corr.7nc7if.  The  appeal  record  shci 
be  def.ned. 

7Jc:pcrLse.  A  new  pa.-agraph  (1)  I 
been  added,  specifying  those  documu 
which  comprise  the  adjninistrative  : 
view  record. 

Co7n:,-.c7if.  The  regulation  should  pi 
vide  for  appeal  to  the  Secretary  of  a 
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SECTION  3: 

Archeology 

Table  1:   Consultation  Efforts  with  Academic  Institutions  and 

Museums  to  Learn  of  Unpiiblished  Surveys  or  Excavations 
in  the  Study  Region 

Table  2:   Consultation  Efforts  with  Academic  Institutions  and 

Museums  to  Verify  Whether  Cherokee  Indians  had  Traveled 
in  the  Study  Region  in  1848  or  1849 
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SECTION  3 


TABLE  1 


CONSULTATION  EFFORTS  WITH  ACADEMIC  INSTITUTIONS  AND 
MUSEUMS  TO  LEARN  OF  UNPUBLISHED  SURVEYS  OR  EXCAVATIONS 

IN  STUDY  REGION 


Institution  or  Museum 


Response  or  Results 


Department  of  Anthropology 

The  American  Museum  of  Natural  History 

Central  Park  West  at  79  St.  New  York  City 


No  work  recorded 


Department  of  Anthropology  and  Archae- 
ology, Brigham  Young  University, 
Pr ovo ,  Utah 


No  response 


Department  of  Anthropology 
University  of  Denver,  Denver,  CO 

Department  of  Anthropology 
University  of  Utah,  Salt  Lake  City 

Department  of  Anthropology 
Field  Museum  of  Natural  History 
Roosevelt  Rd  and  Lake  Shore  Drive 
Chicago,  Illionis 

Lowie  Museum  of  Anthropology 
Universtiy  of  California,  Berkeley 

Museum  of  the  American  Indian 

Heye  Foundation  Broadway  at  155th  St. 

New  York 


No  response 


Acquired  copy  of  E.R.  Smith's 
fieldnotes 

No  response 


No  work  recorded 


No  work  recorded 


Museum  of  Northern  Arizona 
Flagstaff,  Arizona 

Peabody  Museum  of  Archaeology  and 
Ethnology,  Harvard  University, 
Cambridge,  Massachusetts 


No  work  recorded 


Acquired  copies  of  ac- 
cession cards  for  Colorado 
artifacts  including  cata- 
logue number  for  artifacts 
from  the  1933  Dubois  Ex- 
pedition within  Dinosaur 
National  Monument 


The  Peabody  Museum  of  Natural 
History,  Yale  Universtiy,  New  Haven, 
Connecticut 


No  work  recorded 


R.S.  Peabody  Foundation  for  Archae- 
ology, Andover,  Massachusetts 


No  response 
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SECTION  3  (Cont.) 


TABLE  1  (Cont.) 

CONSULTATION  EFFORTS  WITH  ACADEMIC  INSTITUTIONS  AND 
MUSEUMS  TO  LEARN  OF  UNPUBLISHED  SURVEYS  OR  EXCAVATIONS 

IN  STUDY  REGION 


Institution  or  Museum 


Response  or  Results 


School  for  American  Research 
Santa  Fe,  New  Mexico 


No  response 


Smithsonian  Institution 
Washington,  D.C. 


Only  recent  records  are 
available  at  the  Smithsonian; 
earlier  records  are  in  document 
storage  or  at  the  Washington 
D.C.  office  of  the  National 
Park  Service 


Wyoming  Recreation  Commission 
Office  of  the  Wyoming  State  Archeo- 
logist  University  of  Wyoming, 
Lar ami  e ,  Wy omi  ng 


No  work  recorded 


TABLE  2 

CONSULTATION  EFFORTS  WITH  ACADEMIC  INSTITUTIONS  AND 
MUSEUMS  TO  VERIFY  WHETHER  CHEROKEE  INDIANS  HAD  TRAVELED  IN  THE 

STUDY  REGION  IN  1848  OR  1849 


Institution  or  Museum 


Response 


Department  of  Sociology  and 
Anthropology  Applachian  State 
University,  Boone,  North  Carolina 


Could  not  provide  any  infor- 
mation to  verify  whether  or 
not  Cherokee  were  in  the  study 
region 


Museum  of  the  Cherokee  Indian, 
Cherokee,  North  Carolina 


No  response 


Department  of  Anthropology 
University  of  North  Carolina, 
Chapel  Hill,  North  Carolina 


No  response 


Department  of  Anthropology 
University  of  Oklahoma 
Norman ,  Ok 1 ahoma 


Considered  that  such  an 
event  was  unlikely 
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SECTION  4 


Historic  Resources: 

Table  1:   Historic  Resources  Within  the  Northwest  Supplemental 
Report  Area 

Table  2:   Sites  Recorded  Since  1975  That  Do  Not  Appear  to  Qualify 
for  the  National  Register  of  Historic  Places 
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SECTION  4 


TABLE  2 


SITES  RECORDED  SINCE  1975  THAT  DO  NOT  APPEAR  TO  QUALIFY 
FOR  THE  NATIONAL  REGISTER  OF  HISTORIC  PLACES 


Site  Designation Site  Description 

5  RT  15   Remains  of  Wooden  Structure.   Recorded  in  1975  by  C.  Jennings, 

Colorado  State  University.   This  site  does  not  appear  to  qualify 
for  the  National  Register.   Private  Land. 

5  RT  26   Remains  of  a  log  cabin.   Recorded  in  1975  by  C.  Jennings, 

Colorado  State  University.   This  site  does  not  appear  to  qualify 
for  the  National  Register.   Private  Land. 

5  RT  21  Remains  of  historic  dugout.   Recorded  in  1975  by  C.  Jennings, 

Colorado  State  University.   This  site  does  not  appear  to  qualify 
for  the  National  Register  of  Historic  Places.   Private  Land. 

5  MF  319  This  site  consists  of  ruins  of  a  log  and  sandstone  cabin. 

Recorded  in  1975  by  C.  Jennings,  Colorado  State  University.   This 
site  does  not  appear  to  qualify  for  the  National  Register  of 
Historic  Places.   Private  Land. 

5  MF  323   This  site  consists  of  the  ruins  of  a  log  cabin  and  one  outbuilding. 
Recorded  in  1975  by  C.  Jennings,  Colorado  State  University.   This 
site  does  not  appear  to  qualify  for  the  National  Register  of 
Historic  Places.   Private/BLM  Land. 

5  RT  35  This  site  consists  of  three  wooden  buildings.   One  structure, 
a  barn  is  unique  to  the  area  and  may  qualify  for  the  National 
Register  of  Historic  Places.   Recorded  in  1975  by  C.  Jennings, 
Colorado  State  University.   Private  Land. 

5  MF  348   Small  milled  lumber  shack.   Recorded  in  1975  by  C.  Jennings, 

Colorado  State  University.   This  site  does  not  appear  to  qualify 
for  the  National  Register  of  Historic  Places.   Private  Land. 

5  RT  12   Milled  lumber  house  with  outbuildings.   Recorded  by  C.  Jennings, 
Colorado  State  University  in  1975.   This  site  does  not  appear 
to  qualify  for  the  National  Register  of  Historic  Places.   Private 
Land. 

5  RT  16  This  site  consists  of  a  log  cabin  with  several  ruined  outbuildings. 
Recorded  in  1975  by  C.  Jennings,  Colorado  State  University.   This 
site  does  not  appear  to  qualify  for  the  National  Register  of 
Historic  Places.   Private  Land. 

5  RT  17   This  site  consists  of  a  log  house  with  a  gable  roof  and  one  ruined 
outbuilding.   Recorded  in  1975  by  C.  Jennings,  Colorado  State 
University.   This  site  does  not  appear  to  qualify  for  the  National 
Register  of  Historic  Places.   Private  Land. 
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SECTION  4 


TABLE  2  (Cont.) 


SITES  RECORDED  SINCE  1975  THAT  DO  NOT  APPEAR  TO  QUALIFY 
FOR  THE  NATIONAL  REGISTER  OF  HISTORIC  PLACES 


Site  Designation Site  Description 

5  RT  25   This  site  consists  of  3  buildings  including  a  milled  wood  house, 
one  log  barn  and  a  collapsed  log  outbuilding.   Recorded  in  1975 
by  C.  Jennings,  Colorado  State  University,  it  no  longer  exists. 
Private  Land. 

5  MF  336  This  site  consists  of  a  rock  foundation.   Recorded  in  1975  by 
C.  Jennings,  Colorado  State  University.   This  site  does  not 
appear  to  qualify  for  the  National  Register  of  Historic  Places. 
Private  Land. 

5  MF  331  This  site  consists  of  a  small  dugout.   Recorded  in  1975  by 
C.  Jennings,  Colorado  State  University.   This  site  does  not 
appear  to  qualify  for  the  National  Register  of  Historic  Places. 
Private  Land. 

5  MF  329  This  site  consists  of  the  ruins  of  four  structures.   Recorded  in 
1976  by  C.  Jennings,  Colorado  State  University.   This  site  does 
not  appear  to  qualify  for  the  National  Register  of  Historic 
Places.   Private  Land. 

5  MF  328  This  site  consists  of  the  ruins  of  a  log  structure  with  a  sand- 
stone foundation.   Recorded  in  1975  by  C.  Jennings,  Colorado 
State  University.   This  site  does  not  appear  to  qualify  for  the 
National  Register  of  Historic  Places.   Private  Land. 
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SECTION  5: 

Aquatic  Biology:   Addendum  to  the  Species  List  in  Table  IX-1  in  the 
Northwest  Colorado  Coal  Regional  Environmental  Statement 
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SECTION  6: 
COLORADO  WATER  QUALITY  STANDARDS  FOR  CLASS  B-l  AND  B-  WATERS 
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SECTION  6: 


COLORADO  WATER  QUALITY  STANDARDS  FOR  CLASS  B]  AND  B^  WATERS 

(1)  State  waters  designated  class  B^  or  B2  are  waters  suitable  or 
to  become  suitable  for  all  purposes  for  which  raw  water  is  customarily 
used,  except  primary  contact  recreation,  such  as  swimming  and  water  skiing. 

(2)  Water  in  class  Bj  exhibits  or  is  to  exhibit  the  following 
characteristics : 

a.  Bacteriological  concentrations  do  not  exceed  a  geometric 
mean  of  10,000  total  coliform  groups  or  1000  fecal  coliform  groups  per  100 
milliliters  based  on  a  minimum  of  not  less  than  five  samples  obtained  during 
separate  24-hour  periods  for  any  30-day  period,  nor  do  10  percent  of  the 
fecal  coliform  samples  exceed  2000  groups  per  100  milliliters  during  any 
30-day  period. 

b.  The  dissolved  oxygen  concentration  is  not  less  than  6  milli- 
grams per  liter. 

c.  A  pH  rating  of  not  more  than  9.0  nor  less  than  5.0  units. 

d.  Temperature  maintains  a  normal  pattern  of  diurnal  and  sea- 
sonal fluctuations  and  does  not  change  abruptly.   No  warming  discharge  is 
permitted  in  the  hypolimnion  of  lakes.   Temperature  is  not  increased  above 
68°  F.  by  any  means  other  than  natural  means,  nor  is  temperature  increased 
in  streams  and  in  the  epilimnion  of  lakes  or  reservoirs  more  than  2°  F.  by 
any  discharge. 

e.  Wastes  of  other  than  natural  origin  does  not  cause  the  tur- 
bidity of  the  water  to  be  increased  by  more  than  ten  Jackson  Units  or  its 
equivalent. 

(3)  Water  in  class  B2  exhibits  or  is  to  exhibit  the  following  character- 
istics : 

a.  Bacteriological  concentrations  do  not  exceed  a  geometric 
mean  of  10,000  total  coliform  groups  or  1000  fecal  coliform  groups  per  100 
milliliters  based  on  a  minimum  of  not  less  than  five  samples  obtained  during 
separate  24-hour  periods  for  any  30-day  period,  nor  do  10  percent  of  the 
fecal  coliform  samples  exceed  2000  per  100  milliliters  during  any  30-day 
period. 

b.  The  dissolved  oxygen  concentration  is  not  less  than  5  milli- 
grams per  liter. 

c.  A  pH  rating  of  not  less  than  6.0  nor  more  than  9.0. 

d.  Temperature  maintains  a  normal  pattern  of  diurnal  and  sea- 
sonal fluctuations  and  does  not  change  abruptly.   No  warming  discharge  is 
permitted  in  the  hypolimnion  of  lakes  or  reservoirs.   Temperature  is  not 
increased  above  90°  F.  by  any  means  other  than  natural  means,  or  is  tem- 
perature increased  by  discharges  more  than  5°  F.  in  streams  and  more  than 
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3°  F.  in  the  epilimnion  of  lakes  or  reservoirs. 

e .   Wastes  of  other  than  natural  origin  does  not  cause  the 
turbidity  of  the  water  to  be  increased  by  more  than  ten  Jackson  Units  or 
its  equivalent. 
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GLOSSARY 


The  following  are  addenda  to  the  Glossary  of  the  Northwest  Colorado  Coal 
Regional  Evnironmental  Statement  (NWCCRES,  January  1977),  covering  terms 
employed  in  the  Northwest  Supplemental  Report  that  are  not  defined  there. 

Adit.   A  nearly  horizontal  passage  from  the  surface  by  which  a  mine  is 
entered,  unwatered ,  or  ventilated.   An  adit  in  the  U.S.  is  also 
called  "drift"  or  "adit"  level. 

Air  pollution  dispersion  potential.   A  qualitative  assessment  of  the  like- 
lihood that  a  pollutant  released  into  the  atmosphere  will  be  dis- 
persed (diluted) .   See  mixing  height,  transport  winds,  ventilation. 

Airsheds .   These  are  areas  in  which  weak  dispersion  conditions  result  from 
the  effects  of  obstructions  on  the  normal  wind  flow  pattern.   These 
obstructions  are  elevated  topographic  features,  such  as  mountain 
ranges  or  canyon  walls. 

Albedo.   The  capacity  of  a  surface  to  reflect  light  or  electromagnetic 
radiation. 

Ambient.   The  natural  conditions  (or  environment)  at  a  given  place  and  time. 

Ambient  air  quality.  The  state  of  the  atmosphere  at  ground- level  as  defined 
by  the  range  of  measured  and/or  predicted  ambient  concentrations  of  all 
significant  pollutants  for  all  averaging  periods  of  interest. 

Ambient  concentrations.   Ground-level  pollutant  concentrations  resulting 
from  all  anthropogenic  and  natural  pollutant  sources. 

Assessed  values.   The  value  of  all  property  within  a  taxing  jurisdiction 
(e.g.,  a  community,  school  district,  or  county).   Assessed  value  is 
assigned  for  tax  purposes  and  will  not  correspond  to  actual  market 
value. 

Atmospheric  dispersion  model.   A  mathematical  simulation  of  the  atmospheric 
transport  and  dispersion  of  pollutants  used  to  predict  pollutant  con- 
centrations . 

Atmospheric  temperature  lapse  rate.   The  decrease  of  temperature  with  height. 
The  standard  lapse  rate  is  -5.4°F  per  1,000  feet  of  rise. 

Average  daily  attendance  entitlement  (ADAE) .   The  sum  of  the  daily  attendance 
for  a  period  of  time  divided  by  the  actual  number  of  days  of  school 
taught  during  that  time,  or  96  percent  of  the  average  daily  membership 
during  a  four-week  counting  period  in  the  year  immediately  preceding 
the  budget  year.   It  is  used  in  determining  attendance  entitlements 
(AEs)  by  which  the  authorized  revenue  base  of  a  district  for  a  sub- 
sequent fiscal  (calendar)  year  is  figured. 
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Base  flow.   Streamflow  derived  from  ground  water  discharge  into  the  water- 
way. 

Baseline  concentrations.   Ground-level  pollutant  levels  resulting  from 

anthropogenic  or  natural  sources.   In  this  study,  pollutant  concen- 
trations predicted  using  atmospheric  dispersion  models  are  not  in- 
cluded in  the  baseline. 

Blizzard.   A  severe  weather  condition  characterized  by  low  temperatures  and 
by  strong  winds  bearing  a  great  amount  of  snow  (mostly  fine,  dry  snow 
picked  up  from  the  ground) .   The  criteria  for  identifying  a  blizzard 
condition  are  (1)  winds  32  mph  or  higher,  (2)  low  temperatures,  and 
(3)  sufficient  snow  in  the  air  to  reduce  horizontal  visibility  to  less 
than  500  feet. 

Bonded  indebtedness.   The  amount  of  money  a  community  (or  other  jurisdiction) 
owes  as  a  result  of  issuance  of  bonds. 

Centralized  traffic  control  (CTC)  signalization.   A  computerized  system  of 
signalization  by  which  movements  of  trains  over  routes  on  a  designated 
section  of  tracks  can  be  directed  by  signals  and  controlled  from  a 
designated  point  without  requiring  the  use  of  train  orders  and  with- 
out superiority  of  trains. 

C.L.I.   Canadian  Land  Inventory  -  a  land  capability  classification  system 
for  outdoor  recreation. 

Cold  air  drainage.   A  wind  (or  component  thereof)  directed  down  the  slopes 
of  an  incline  and  caused  by  greater  air  density  near  the  slope  than 
at  the  same  levels  some  distance  horizontally  from  the  slope.   This 
term  usually  is  applied  when  the  density  difference  is  produced  by 
surface  cooling  along  the  incline. 

Concentration  isopleth.   Line  connecting  points  of  equal  pollutant  con- 
centration. 

Constant  dollars.   Monetary  figures  which  have  been  adjusted  to  account 

for  inflation  so  that  the  purchasing  power  in  different  years  remains 
constant. 

Critical  winter  range.   Areas  within  winter  range  where  game  animals  are 
confined  during  periods  of  heaviest  snowfall.   Special  management 
consideration  for  maintaining  or  improving  the  habitat  is  given 
to  these  areas  to  sustain  populations  of  game  animals. 

Cyclonic.   An  atmospheric  circulation  marked  by  counterclockwise  flow  of 
winds  in  the  northern  hemisphere. 

Deposition.   The  depletion  of  particulate  matter  from  a  dispersing  pollutant 
plume  due  to  gravitational  settling,  surface  impaction,  electrostatic 
attraction,  and  absorption. 
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Dispersion.   The  distribution  or  dillution  of  a  given  quantity  of  pollutant 
in  an  increasing  volume  of  atmosphere.   Dispersion  is  regulated  main- 
ly by  the  intensity  of  the  turbulent  mixing  of  the  air,  with  only  a 
slight  contribution  from  molecular  diffusion. 

Dispersion  potential.   The  ability  of  the  atmosphere  to  dilute  or  disperse 
air  pollutants,  as  determined  by  normal  ventilation  values.   A  high 
dispersion  potential  results  from  high  ventilation  values,  which  can 
be  caused  by  high  transport  wind  speeds ,  high  mixing  heights,  or  high 
values  of  both. 

Dispersion  sub-area.   A  geographical  region  such  as  a  valley  or  canyon  with 
similar  atmospheric  dispersion  patterns  throughout. 

Downs lope  flow.   A  wind  blowing  downhill  or  downvalley. 

Drainage  basins.   Low- lying  areas  where  cold  air  drainage  is  prominent  dur- 
ing nighttime  conditions  of  clear  skies  and  light  winds. 

Drainage  flow.   A  wind  blowing  downhill  or  downvalley,  caused  by  radiational 

cooling  of  the  air  along  hill  or  mountain  slopes.   See  cold  air  drainage. 

Drainage  wind.   Same  as  drainage  flow. 

Drought.   A  period  of  abnormally  dry  weather  sufficiently  prolonged  for  the 
lack  of  water  to  cause  a  serious  hydrologic  imbalance  (i.e.,  crop  dam- 
age, water-supply  shortage,  etc.).   A  year  during  which  the  precipitation 
measures  75%  or  less  of  the  normal  annual  precipitation  is  sometimes 
called  a  drought  year. 

Eh.   Redox  potential.   The  terms  redox  potential,  oxidation  potential,  and 
oxidation-reduction  potential  are  interchangeably  used  in  water 
chemistry  to  present  the  relative  intensity  of  oxidizing  or  reducing 
conditions  in  solutions.   The  sign  convention  used  for  these  potentials 
in  natural-water  chemistry  results  in  relatively  oxidizing  systems 
being  assigned  positive  potentials  and  reducing  systems  being  assigned 
negative  ones.   Oxidized  rocks  are  generally  more  stable  and  subject 
to  less  leaching  than  reduced  rocks.   Acids  are  formed  primarily  when 
reduced  rocks  are  exposed  by  mining  to  oxygen  in  the  given  atmosphere. 

Emission  factor.  An  empirically  derived  mathematical  relationship  between 
pollutant  emission  rate  and  some  characteristic  of  the  source  such  as 
volume,  area,  mass,  or  process  output. 

Ephemeral  stream.  A  stream  that  flows  only  for  a  part  of  the  year  or  in  a 
direct  response  to  snowmelt  or  storm  runoff. 

Extrapolation.   The  projection  or  extension  of  data  into  an  area  with  no 
data. 

Extratropical.   Originating  outside  of  the  tropical  regions. 

"Extreme  mile" .  The  "extreme  mile"  wind,  or  the  fastest  mile,  is  the  fastest 
speed,  in  miles  per  hour,  of  any  "mile"  of  wind  that  passes  a  stationary 
point. 
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Fastest  mile.   See  "extreme  mile". 

Fugitive  dust.   A  type  of  particulate  emission  made  airborne  by  forces 

of  wind,  man's  activity,  or  both,  such  as  unpaved  roads,  construction 
sites,  tilled  land,  or  windstorms. 

Growing  season.   Generally,  the  period  of  the  year  during  which  the  temp- 
erature of  cultivated  vegetation  remains  sufficiently  high  to  allow 
plant  growth. 

Hail.   Precipitation  in  the  form  of  balls  or  irregular  lumps  of  ice,  always 
produced  by  convective  clouds,  nearly  always  cumulonimbus  (thunderstorm 
cloud) . 

Heterogeneous  terrain.   Land  characterized  by  irregular  terrain. 

Human  interest  value.   Those  elements,  aspects,  or  man-made  changes  in  the 
landscape  that  challenge  the  mind  or  excite  the  curiosity. 

Hydrologic  imbalance.   The  alteration  of  the  normal  water  cycle,  such  as  that 
produced  during  a  drought  or  a  very  wet  period.   In  the  case  of  the 
former,  a  water-supply  shortage  results  as  well  as  crop  damage. 

Insolation.   Solar  radiation  received  at  the  earth's  surface. 

Interburden.   All  of  the  earth  and  other  materials  that  lie  between  two 
beds  of  minerals. 

Interpolation .   The  estimation  of  unknown  intermediate  values  of  a  variable 
from  known  values . 

Isohyet.   Isopleth  of  precipitation  amounts. 

Isopleth.   A  line  on  a  map  connecting  points  at  which  a  given  variable  has 
the  same  value.   An  isopleth  of  precipitation  is  called  an  isohyet. 

Isopluvial.   A  line  drawn  through  geographic  points  having  the  same  pluvial 
index. 

Isotherm.   An  isopleth  of  temperature. 

Large-scale  flow.   Same  as  synoptic-scale  flow. 

Leachate.   Percolating  liquid  containing  dissolved  constituents  leached 
from  spoil  materials. 

Legal  debt  limit.   The  maximum  amount  of  bonded  indebtness  that  a  community 
(or  other  jurisdiction)  may  incur  under  state  law.   This  is  typically 
expressed  as  a  percentage  of  the  community's  assessed  value. 

Mean  annual  temperature.  The  average  yearly  temperature  at  a  site,  computed 
by  the  averaging  of  daily  maximum  and  daily  minimum  temperatures  during 
each  year  for  numerous  years  of  data. 
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Mean  monthly  temperature.   The  average  monthly  temperature  at  a  site, 

computed  by  the  averaging  of  daily  maximum  and  daily  minimum  temp- 
eratures during  each  month  for  numerous  months  of  data. 

Mean  recurrence  interval.   The  average  time  it  takes  before  a  certain  event 
occurs  again.   This  is  applied  to  such  parameters  as  strong  winds  and 
heavy  rainfall. 

Mechanical  mixing.   Mixing  of  the  air  by  mechanical  turbulence. 

Mechanical  turbulence.   Turbulence  produced  by  friction  of  passage  of  a 

fluid  over  a  surface.   It  is  more  pronounced  over  rough  surfaces  and 
with  flow  around  objects  and  is  directly  proportional  to  flow  velocity. 
In  this  report,  this  term  is  used  in  the  context  of  air  motions  over 
terrain  features. 

Mi cromhos/cm .   A  measure  of  specific  conductance  expressed  in  micromhos 
per  centimeter  at  25°C.   It  is  one  million  times  the  reciprocal  of 
specific  resistance  at  25^0.   Specific  resistance  is  the  resistance 
in  ohms  of  a  column  of  water  one  centimeter  long  and  one  square 
centimeter  in  cross  section.   Because  the  specific  conductance  is 
related  to  the  number  and  specific  chemical  types  of  ions  in  solution, 
it  can  be  used  for  approximating  the  salinity  of  water. 

Mixing  heights.   The  height  above  the  ground  to  which  turbulence  causes  the 
air  to  be  well  mixed. 

Modeling.   A  mathematical  or  physical  representation  of  an  observable  situa- 
tion.  In  air  pollution  control,  models  afford  the  ability  to  predict 
pollutant  distribution  or  dispersion  from  identified  sources  for 
specified  weather  conditions. 

Mood  atmosphere.   The  total,  overall  aesthetic  experience  resulting  from 
perception  of  one's  environment  though  all  senses. 

Orographic  lifting.   The  vertical  movement  of  air  as  a  result  of  the  deflecting 
influence  of  a  topographical  barrier  (such  as  a  mountain)  on  a  horizon- 
tally moving  stream  of  air. 

Paleoe CO logical.   Of  or  relating  to  paleoecology ,  the  relation  of  pre- 
historic plants  and  animals  to  their  environment  and  with  the  char- 
acteristics of  prehistoric  environments. 

Pergelic.   Of  or  pertaining  to  the  temperature  regime  of  soils,  char- 
acterized by  a  mean  annual  temperature  of  lower  than  0°C.   These 
soils  have  permafrost  if  they  are  moist  or  dry  frost  if  excess 
water  is  not  present. 

Personal  income.   All  forms  of  income  received  by  persons  in  an  area  — 

wages  and  salaries,  profits  of  those  who  own  business,  social  security, 
employer  contribution  to  pension  plans,  etc. 

Pluvial  index.   The  amount  of  precipitation  falling  in  one  day,  or  other 
specified  period,  that  is  likely  to  be  equalled  or  exceeded  at  a 
given  place  once  in  a  century  (or  a  shorter  geological  time  period) . 
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Point  probability.   The  probability  that  any  one  specific  location  will 
experience  a  certain  event.   When  calculating  the  point  probability 
of  a  tornado  occurrence,  the  following  are  taken  into  account:   (1) 
the  frequency  of  tornadoes  over  a  specific  area,  (2)  the  physical 
dimensions  of  that  same  area,  and  (3)  the  average  swath  (surface 
width  and  length  of  the  path)  covered  by  a  typical  tornado  (this  is 
a  single  value  for  the  region  concerned,  and  Thom's  value  is  generally 
used  as  a  yardstick  value  for  comparing  probabilities  at  various 
locations  in  the  contiguous  U.S.). 

Point  source.   A  pollutant  source  whose  origin  of  emissions  can  be  approxi- 
mated by  a  single  point. 

Precipitable  water.   The  total  atmospheric  water  vapor  contained  in  a 

vertical  column  of  unit  cross-sectional  area  extending  between  any 
two  specified  levels  (such  as  surface  to  20,000  feet),  commonly  ex- 
pressed in  terms  of  the  height  to  which  that  water  substance  would 
stand  if  completely  condensed  and  collected  in  a  vessel  of  the  same 
unit  cross-section. 

Predicted  concentrations.   Ground-level  atmospheric  pollutant  levels  cal- 
culated using  atmospheric  dispersion  models. 

Prevailing  wind.   The  most  frequent  compass  direction  from  which  the  wind 
blows . 

Radiational  cooling.   The  cooling  of  the  earth's  surface  and  adjacent  air, 
accomplished  (mainly  at  night)  whenever  the  earth's  surface  suffers 
a  net  loss  of  heat. 

Receptor.   An  imaginary  point  for  which  pollutant  concentrations  are 
predicted. 

Recurrence  interval.   See  mean  recurrence  interval. 

Regional  visibility.   Visibility  predicted  to  occur  in  the  region  around  a 
source  or  group  of  sources  resulting  from  annual  average  particulate 
concentrations  in  the  vicinity  of  these  sources. 

Relative  hiimidity.   The  ratio  of  the  amount  of  water  vapor  actually  present 
in  the  air  to  the  greatest  amount  possible  at  the  same  temperature. 

Revegetation .   The  provision  of  barren  land  with  a  new  vegetative  cover. 

Runoff.   The  water  derived  from  precipitation  that  ultimately  reaches 
stream  channels. 

Sector  (socioeconomic) .   A  grouping  of  industries  with  similar  char- 
acteristics.  For  example,  tne  retail  trade  sector  or  the  mining 
sector. 

Semiarid  climate.   In  Thornthwaite ' s  1931  climatic  classification,  a 
humidity  province  whose  principal  plant  life  is  short,  drought 
resistant  grasses.   Kfippen  called  these  conditions  the  "steppe 
climate".   Semiarid  regions  are  highly  susceptible  to  severe 
drought. 
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site-specific.   Pertaining  to  a  certain  location;  not  necessarily  re- 
presentative of  a  large  area. 

Snovpack .   A  seasonal  accumulation  of  slow-melting  packed  snow. 

Steady-state  Gaussian  dispersion  equation.   A  formula  relating  vertical 

and  horizontal  pollutant  concentration  distributions  to  source  strength, 
source  geometry  and  meteorological  conditions.   This  equation  is  based 
on  the  assumption  of  Gaussian  or  noirmal  concentration  distributions 
in  the  vertical  and  horizontal  cross  wind  directions  and  the  assumption 
of  non-varying  meteorological  and  source  conditions. 

Syncline.   A  trough  of  stratified  rock  in  which  the  beds  dip  towards  each 
other  from  either  side. 

Synoptic-scale .   The  scale  of  high  and  lov/  pressure  systems  in  the  lower 

layers  of  the  atmosphere.   This  scale  is  generally  considered  to  range 
from  600  miles  to  1,500  miles. 

Thermal  turbulence.   Turbulence  produced  by  heating  a  fluid  from  beneath 
to  cause  density  turnover.   In  this  report,  thermal  turbulence  means 
heating  of  the  air  near  the  earth's  surface  and  vertical  mixing  of  the 
unstable  layer  that  is  created  by  the  heating  from  below. 

Tilth.   The  state  of  aggregation  of  a  soil.   This  term  is  usually  applied 
to  soil  tilled  for  planting.   Good  tilth  implies  a  good  tillable 
soil  with  no  excess  of  either  fine  or  coarse  fractions. 

Topographical  adjustment.   The  construction  of  isopleths  for  a  certain 
parameter  (such  as  temperature,  precipitation,  or  snowfall)  by  the 
combined  use  of  both  topographical  data  and  data  for  that  parameter. 

Total  suspended  particulates.  The  portion  of  the  total  particulate  matter 
in  the  atmosphere  consisting  of  particles  so  small  that  the  particles 
settle  out  very  slowly. 

Transport  wind.   The  average  horizontal  wind  speed  component  perpendicular 
to  a  vertical  cross  section  of  the  atmosphere.   In  this  report,  the 
vertical  limits  are  defined  by  the  ground  and  the  mixing  height. 

Turbulence.   A  state  of  fluid  flow  with  irregular  and  apparently  random 
fluctuations  of  instantaneous  velocities.   These  fluctuations  often 
constitute  major  deformations  of  the  flow  and  are  capable  of  trans- 
porting momentum,  energy,  and  suspended  matter  at  rates  far  in  excess 
of  the  rate  of  transport  by  the  molecular  processes  of  diffusion  and 
conduction  in  a  non- turbulent  flow. 
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Undifferentiated  highlands.   Same  as  highland  climate  or  mountain  climate. 
Very  generally,  the  climate  of  relatively  high  elevations.   Mountain 
climates  are  distinguished  by  the  departure  of  their  characteristics 
from  those  of  surrounding  lowlands,  and  the  one  common  basis  for  this 
distinction  is  that  of  atmospheric  rarefaction.   Aside  from  this,  great 
variety  is  introduced  by  differences  in  latitude,  elevation,  and  ex- 
posure to  the  sun.   Thus,  there  exists  no  single,  clearly  defined 
mountain  climate. 

Unit  train.   A  single  commodity  shipment  destined  for  only  one  customer. 
Although  unit  trains  are  often  referred  to  as  lOO-car  length  trains, 
the  actual  length  may  vary  considerably  from  this  amount. 

Up slope  flow.   A  wind  blowing  toward  higher  elevations. 

Ventilation.  A  measure  of  the  amount  of  air  moving  through  a  vertical 
cross-section  of  the  atmosphere.  The  higher  the  ventilation,  the 
higher  the  dispersion.  As  used  in  this  report,  it  is  the  product 
of  the  mixing  height  and  the  transport  wind. 

Visibility.   A  measurement  of  the  maxim\am  distance  from  which  large  objects 
may  be  viewed.   Fixed  reference  objects  such  as  mountains,  hills, 
towers,  or  buildings  are  normally  used  to  estimate  visibility. 

Visit.   Participation  in  a  recreational  activity  for  any  part  of  a  day. 

Visitor  day.   Participation  in  a  recreational  activity  for  a  12-hour  period. 

Visual  range.   Measured  or  predicted  visibility  obtained  by  means  other  than 
the  direct  visual  observation  of  visibility. 

Westerlies.   Specifically:   the  dominant  west- to-east  motion  of  the  atmos- 
phere, centered  over  the  middle  latitudes  of  both  hemispheres. 

Wind  rose.   A  graphical  display  of  wind  speed  and  wind  direction  frequencies 
at  a  meteorological  station.   The  bar  graphs  extend  into  the  direction 
from  which  the  wind  blows.   These  directions  are  the  sixteen  compass- 
point  directions  (i.e.,  north,  north-northeast,  northeast,....,  north- 
west, and  north-northwest) . 

Winter  range.   Area  available  to  and  used  by  game  animals  through  all  or 
nearly  all  of  the  winter  during  most  years. 
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APPENDIX  C 

Map  1-1:   Existing  Operations,  Proposed  Operations,  and  Areas  of 

Anticipated  Development  Included  in  Mid-Level  Production 

Map  1-2:   Existing  and  Future  Operations  Included  in  Low-Level 
Production 

Map  1-3:   Existing  Operations,  Proposed  Operations,  and  Areas  of 

Anticipated  Development  Included  in  High-Level  Production 
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